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High expression of hippocampal glutamic acid decarboxylase 67 mediates hypersensitivity of the

hypothalamic-pituitary-adrenal axis in response to prenatal caffeine exposure in rats

Dan Xu!22* Chong Zhang*3?, Xia He', Zijing Guo?, Dongcai Hu!, Juan Lu?, Siyuan Cheng?, Hui Wang!2”
! Department of Pharmacology, Basic Medical School of Wuhan University, Wuhan 430071, China

2Hubei Provincial Key Laboratory of Developmentally Originated Disease, Wuhan 430071, China

3 Department of Pharmacy, Xiangyang No.1 people's Hospital Affiliated to Hubei University of Medicine,
Xiangyang 441000, China

aZhang C and Feng Lv contributed equally to this work.

*Corresponding authors at: Department of Pharmacology, Basic Medical School of Wuhan University, Wuhan,
430071, Hubei Province, China. Fax: +86 27 68759222, Telephone: +86 27 68758665. E-mail address:
wanghuil9@whu.edu.cn (H. Wang); xuyidan70188@whu.edu.cn (D. Xu)

Conflicts of interest/disclosures

None.

Abbreviations: Adora2a, adenosine A2a receptor; ACTH, adrenocorticotropic hormone; AVP, arginine
vasopressin; a-CaMKII, Ca?*/calmodulin-dependent protein kinase I1-o; B-actin, Rattus norvegicus actin, beta;
CAMP, cyclic adenosine monophosphate; CORT, corticosterone; CRH, corticotrophin-releasing hormone; DG,
dentate gyrus; GADG65, glutamic acid decarboxylase 65; GAD67, glutamic acid decarboxylase 67; GC,
glucocorticoid; HPA, hypothalamic-pituitary-adrenal; 1UGR, intrauterine growth retardation; Mashl,
mammalian achaete-scute homolog-1; Pax6, paired box 6; PCE, prenatal caffeine exposure; PSD95, post-
synaptic density 95; PW, postnatal week 1; SPF, Specific Pathogen-Free; Thr2, T-box brain protein 2; VGIuUT2,

Vesicular glutamate transporter 2.
Highlights

e (Caffeine induced a hypersensitivity of HPA axis in adult offspring rats.
e (Caffeine increased the potential excitability of hypothalamus in offspring rats.

e (Caffeine induced a high expression of hippocampal GAD67 in offspring rats.
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