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The Study about Adrenaline and Thyroid Axis Function Changes in Rat
Model of Asthenospermia Induced by Cold Stimulation*
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(Department of Human Anatomy, College of basic Medicine, Xinjiang Medical University, Urumgqi, Xinjiang, 830011, China)

ABSTRACT Objective: To explore the changes of HPA axis and HPT axis in rats with asthenozoospermia induced by cold
stimulation, and its reproductive biology. Methods: Twenty-eight SPF-grade mature male SD rats were randomly divided into normal
control group (N group, 12 rats) and cold stimulation group (C group, 16 rats). Before the end of modeling, the general conditions of rats
including mental state, body weight, core body temperature and urine volume were recorded. After 23 weeks, the spermatozoa function
was evaluated and the asthenozoospermia group (CA group) was established. At the same time, peripheral serum, HPA axis and HPT
axis related tissues were collected. Then the levels of HPA axis and HPT axis related hormones of rats were detected by ELISA and
radioimmunoassay. The morphological changes of HPA axis and HPT axis related tissue were observed under optical microscope.
Results: Compared with N group, the response of rats in CA group was dull and the activity ability was decreased. The score of tail
clamping test decreased significantly, while the core body temperature and urine volume increased significantly (P<0.05). The results of
serum hormones showed that EPI and T3/T4 ratio in CA group were significantly higher than those in N group (P<0.05). Under optical
microscope, the morphology of each tissue in group N was normal. Compared with group N, the hypothalamic paraventricular nucleus
nerve cells in CA group proliferated and arranged in disorder; pituitary cell edema, blood sinus was not obvious, Hiirthle cell increased;
adrenal edema was mainly in cortex and medulla; thyroid follicles atrophied and epithelial cells proliferated. Conclusions: The rats with
asthenospermia induced by cold stimulation had the changes of HPA axis function and had the chronic stress. It is suggested that the
function changes of HPA axis are participate in the occurrence and development of asthenospermia in this model.
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Table 1 General condition of rats in each group(xt s)

CA
Clip-Tail test( score ) 2.17+ 0.27 1.13+ 0.35%*
Rectal temperature( C ) 3732+ 0.06 3776+ 0.11*
Weight(g) 526.9+ 17.04 517.6% 21.08
Urine Volume(mL/rat) 7.71% 0.74 10.81+ 1.15*

Note: compared with group N, *P<0.05.
22 RESMNEMES FIREEHEXBESELER

5 N4, CA 41 EPI g # J& (P<0.05),CORT \NA
URTE >=2-8

2.3 SMEIMERRBRINBEE X MRS EBLER
5 N YU, CA dIHUR BRI REAR S IR MU oK UL 235 22
5, T3/T4 WA & T (P<0.05 )
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Table 2 Changes of peripheral serum adrenaline-related hormones in rats(xt s)

N CA

CORT(ng/mL) 3.77+ 0.50 5.94% 1.12
EPI(pg/mL) 16.28+ 1.98 27.79% 3.01*
NA(pg/mL) 1880.28+ 325.34 1666.74% 179.10

Note: compared with group N, *P<0.05.
&3 KRRSME IS R IRBRAB X B FAFE (L 5)

Table 3 Levels of thyroid related hormones in peripheral serum of rats( xt )

N CA
T3 (ng/mL) 0.25% 0.03 0.28+ 0.03
T4 (ng/mL) 37.69+ 1.98 32.13% 3.16
FT3( fmol/mL) 1.72+ 0.18 1.37+ 0.13
FT4( fmol/mL) 6.98+ 0.16 7.69+ 0.70
TSH( wIU/mL) 0.68% 0.16 0.71£ 0.13
T3/T4 0.0066+ 0.0005 0.0097+ 0.0009*
Note: compared with group N, *P<0.05.
2.4 HPA B 5 AR ERHIE X BARSEN MZAHNHES LT . 5 N 4 L, CA A 24t | HE

241 TEMEREZ NATEWNEFEE FASHIER, S, UKRIEEMIy 3.

S

| AETEEATEMESZ HE LBER
Fig.l HE staining of Hypothalamus in rats with asthenospermia
N1: Hypothalamic paraventricular nucleus X 100 in N group; N2: Hypothalamic paraventricular nucleus X 400 in N group; CA1: Hypothalamic

paraventricular nucleus x 100 in CA group; CA2: Hypothalamic paraventricular nucleus * 400 in CA group

242 T NHAFRALEMIET A MII 5 5N QUL CA AR, i SEARNI , HIERRIEAI 2.

2 RETEAEK HE RBER
Fig.2 HE staining of Pituitary gland in rats with asthenospermia

N1: Pituitary gland x 100 in N group; N2: Pituitary gland X 400 in N group; CA1: Pituitary gland x 100 in CA group;
CA2Pituitary gland x 400 in: CA group

243 BERR  NAY PO THSESSHIES  HP%E 5 N, CA gr] W ARIRIENZELs K FiHEs , TRz
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3 Vg
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244 BAREE N4 HURARGET v] U HUIRAR G & & T IS ] g AR L sh A s HLREY, B AT, RIS S
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Fig.3 HE staining of Adrenal gland in rats with asthenospermia
NI: Adrenal gland x 100 in N group; N2: Adrenocortical x 400 in N group; N3: Adrenal medulla x 400 in N group; CAl: Adrenal gland x 100 in CA
group; CA2: Adrenal cortex X 400 in CA group; CA3: Adrenal medulla X 400 in CA group;

Fig.4 HE staining of Thyroid gland in rats with asthenospermia
N1: Thyroid gland %X 100 in N group; N2: Thyroid gland x 400 in N group;CA1: Thyroid gland x 100 in CA group; CA2: Thyroid gland %X 400 in: CA group
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