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[ Abstract]  Objective To determine localization of the rat thyroid gland by ultrasound technology, analyze and
evaluate lesions and the degree of modeling in the rat nodular goiter model, and provide a technical method for diagnostic
evaluation of the rat model of nodular goiter and related thyroid diseases. Methods Forty 6 ~ 8 weeks old SPF-grade
Wistar rats (male and female) were used as the control group and 20 rats were instilled with a propylthiouracil ( PTU)
solution for 8 weeks to establish a rat model of nodular goiter. Ultrasound examination of the thyroid gland was performed

after modeling, along with pathological examination for comparison with ultrasound. Results Ulirasonography showed that
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the anterior-posterior and medial-lateral diameters of the thyroid gland in the model group were significantly larger than

those in the control group (P<0.001). Conversely, asymmetric enlargement of the gland was observed in the model group.

The shape and size of thyroid tissue and the follicle size were irregular in HE-stained thyroid glands of the model group. In

the group, epithelial cells were obviously hyperplastic, disorganized and unevenly distributed with compressed colloid.

Ultrasound and pathological tests were consistent with the disease diagnosis. Conclusions Ultrasound is a good method for

in vivo evaluation of a rat nodular goiter model.
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Note. A, Homogeneous glandular tissue of the thyroid gland under ultrasound in the rat neck, red arrows show the location of the thyroid

gland. B, Measurement of the unilateral lobe of the thyroid gland under ultrasound.

Figure 1 Ultrasound images of the rat thyroid gland and lateral lobe measurements
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Note. A, Rats dissected to expose the thyroid cartilage. B, Fully exposed thyroid gland. C, Measurement of the distance from the upper edge of
the thyroid gland to the mandible in rats. D, Measurement of the distance from the lower edge of the thyroid gland to the mandible in rats. E,
Isolated control group thyroid gland. F, Isolated model group thyroid gland.

Figure 2 In vivo measurements and ex vivo images of the rat thyroid gland
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Note. A, Blue line indicates the starting mean 2. 4 with an up and down error of 0. 4, and the yellow line represents the ending mean 3. 3 with an
up and down error of 0. 5. B, Blue line indicates the starting mean 2. 1 with an up and down error of 0. 3, and the yellow line represents the ending
mean 3. 3 with an up and down error of 0. 3. C, Starting position of the thyroid gland in all rats, the red line represents the mean 2.2, with an
upper and lower error of 0. 5. D, Ending position of thyroid gland in all rats, the green line represents the mean 3. 3, with an upper and lower error

of 0. 5. Data are recorded in cm.

Figure 3  Ulirasound detection of the starting and ending position of the thyroid gland in rats
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Note. A~C, Comparison analysis of the anterior-posterior, medial-lateral, and head-tail diameters of the left lobe of the rat thyroid gland measured

under ultrasound and with in vitro vernier calipers, respectively. D~F, Comparison analysis of the anterior-posterior, medial-lateral, and head-tail

diameters of the right lobe of the rat thyroid gland measured under ultrasound and with in vitro vernier calipers, respectively. Ultrasound is the value

of the thyroid gland obtained during ultrasound scanning, Vernier is the in vitro vernier calipers measurement, and the unit of measurement in mm.

Figure 4 Paired i-test results for each value of ultrasound scan and vernier caliper measurement of the thyroid gland on both sides
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Note. A, Ultrasound images of the thyroid gland of rats in the control group. B, Ultrasound images of the thyroid gland of rats in the model group. C~
E, Comparative analysis of the diameters of the left lobe of the thyroid gland from anterior-posterior, medial-lateral, and head-tail in control and model

sl

groups, respectively, P<0.0001. F~H, Comparative analysis of the diameters of the right lobe of the thyroid gland from anterior-posterior, medial-
lateral, and head-tail in control and model groups, respectively, “*P<0.0001. Red arrows in the ultrasound images of control group and model group
indicate the location of the thyroid gland, The unit of data for analysis and statistics is cm.

Figure 5 Analysis of thyroid examination results analysis of morphological characteristics of thyroid gland in various groups

of rats by ultrasonic imaging
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Note. A, Thyroid HE staining of rats in control group. B, Thyroid HE staining of rats in model group.

Figure 6 HE staining was used to detect the pathological characteristics of thyroid in various groups
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Figure 7 Annual trends and types of published articles
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