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Effect of metformin on thyroid hormone in rats with hypothyroidism

XUE Song, WANG Chao-qun, ZOU Jun-jie, LIU Zhi-min*
Department of Endocrinology, Changzheng Hospital, Second Military Medical University, Shanghai 200003, China

[Abstract] Objective To explore the effect of metformin on thyroid hormone in rats with hypothyroidism and its
mechanisms. Methods A total of 36 three-month-old male SD rats were randomly divided into normal control (NC)
group and hypothyroidism (HT) group, metformin (Met) group. The rats in HT group and Met group was fed with
0.01% amino three triazole (AMT) water for 4 weeks to create hypothyroidism rat model, while NC group were fed
with normal water. After modeling, the rats in Met group were intragastrically administrated with metformin 200 mg/
kg, while the rats in HT group and NC group were intragastrically administrated with equal volume of 0. 05%
carboxymethylcellulose sodium (CMC-Na). After intragastric administration for eight weeks, the rats in each group
were sacrificed to observe thyroid tissues with H-E staining, and to detect prothyrotropin-releasing hormone ( proTRH)
mRNA expression with qPCR assay. After intragastric administration for 8 and 12 weeks, serum T3 and T4 levels were
detected using electrochemiluminescence assay, rat thyroid sodium/iodide symporter ( NIS) mRNA and protein
expressions were detected by qPCR and Western blotting, respectively. Results T3 and T4 levels of rats in HT group
were significantly lower than those in NC group after 8 and 12 weeks of intragastric administration, while T3 and T4 in
Met group were significantly higher than those in HT group (P<C0. 05). At week eight of intragastric administration,
H-E staining showed that there was a greater variability in the size of folliculars, in which a large number of colloid and
vacuoles were observed in the NC group; thyroid folliculars in the HT group were shrunk, the follicular epithelial tissues
were columnar, and vacuoles around the follicles were decreased; and the thyroid follicular epithelial tissues hyperplasia

in the Met group was slightly improved versus the HT group. At week eight of intragastric administration, the results
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of qPCR showed that thyroid tissue NIS mRNA and hypothalamic proTRH mRNA expressions in HT group were higher than
those in NC group, while those in Met group were lower than those in HT group (P<<0. 05) ; Western blotting results showed

that NIS protein expression in Met group was significantly lower than that in HT group (P<C0. 05), and there was no significant

difference in NIS protein expression between HT group and NC group (P=>0. 05). After 12 weeks, there was no significant

difference in NIS mRNA expression between HT group and Met group (P>>0.05), while NIS protein in Met group was

significantly higher than that in HT group (P<C0. 05). Conclusion Metformin can increase the thyroid hormone level, but its

short-term mechanism may not be related to promoting the level of NIS,
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HT 295.94+12. 28 304. 83424, 29~ 348.73+37. 12~ 465, 2040, 74 *
Met 295.79+13.63 299. 7626, 07~ 359.93+29. 68 453. 69432, 13*

NC: Normal control; HT: Hypothyroidism; Met: Metformin. * P<C0. 05 vs NC group
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1 8 12 BlE&AXRBRBRINUE
Fig 1 Appearance of rat thyroids in each group after
intragastric administration for 12 weeks

NC: Normal control; HT: Hypothyroidism; Met: Metformin

© ®
B2 HFAARFKRALR HERE
Fig 2 Thyroid tissues of rats in each group by H-E staining

©

A: Normal control; B: Hypothyroidism; C: Metformin. Original

magnification; X200
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After modeling  i1.g. for 8 weeks  i.g. for 12 weeks
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Fig 3 Effect of metformin intragastric administration on

serum T3 and T4 levels of HT rats
NC: Normal control; HT: Hypothyroidism; Met: Metformin. i. g. :
Intragastric administration. * P<Z0. 05 vs NC group; £ P<C0. 05 vs

HT group. n=6, x=+s
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Fig 4 Effect of metformin intragastric administration on expression of NIS mRNA and protein in thyroid of HT rats

A-C. Intragastric administration for 8 weeks; D-F: Intragastric administration for 12 weeks. NC: Normal control; HT: Hypothyroidism; Met:

Metformin. NIS; Sodium/iodide symporter. * P<C0. 05 vs NC group; £ P<Z0. 05 vs HT group. n=6 in Fig 4A and 4D; n=3 in Fig 4C and 4F.
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