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O O O Abstract
Effect of long term exposure to low concentrations of formaldehyde on the

hypothalamo-pituitary-adrenal gland axis in mice

We study the effect of low-level formaldehyde inhalation on the
hypothalamo-pituitary
-adrenal axis in adult female C3H/He mice, using immunocytochemical,
morphometric, RT-PCR and RIA methods. The mice were divided into three large
groups (non allergy group (A group), allergy group (B group) and toluene-treated
group (C group)), and each group was subdivided into 0, 80, 4000 and 2000
subgroups that were exposed to 0, 80, 400 and 2000 ppb formaldehyde. B group
mice were injected intraperitoneally with 10 pg OVA and 2 mg alum per mouse
immediately before the inhalation of formaldehyde and were sensitized with
aerosolized OVA at 3-week intervals for 3 months. C group mice were inhaled by
500ppm toluene before the inhalation of formaldehyde. The number of
corticotrophin releasing hormone (CRH)-immunoreactive (ir) neurons and
adrenocorticothropin (ACTH)-ir-cells, and ACTH-mRNA expression of A group mice,
were all up-regulated in a manner depending on the dose of formaldehyde. Results
for B group mice differed significantly from those of A group mice. The number of
CRH-ir neurons and ACTH-ir cells, and ACTH-mRNA expression of unexposed B
group mice, were all significantly higher than in the unexposed A group mice. The
number of CRH-ir neurons and ACTH-ir cells, and ACTH-mRNA expression in the 80
subgroup, were all greater than in other subgroups of B group mice. The number of
CRH-ir neurons, percentage of ACTH-ir cells and ACTH-mRNA expression of C
group mice were approximately up-regulated in a manner depending on the dose of
formaldehyde. We suggest that the formaldehyde causes stress to CRH neurons
and ACTH cells, and the corresponding allergic condition contributes to
sensitization to chemical exposure. Mechanisms for the effects of sick building

syndrome (SBS), which is a form of MCS, are discussed.
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Subgroup  BW (g) AW (mg) AW/BW (x10) VPG (x10)
0 27621044 557:0.16 2024007  75.20642.862
- 80 | 28.97+0.58 5288047 1.83:0.16  7B.242:2 148
400 | 28243034 523#017  1.85:005  80.521+2 308
2000 28.50+0.67 4912031  1.7410.12

79.87843.358

Table 1. Body weight (g), absolute (mg) and relative weight (adrenal
weight/ body weight) of the adrenal gland, and volume of pitui

of A group mice. BW: body weight, AW: adrenal weight, ¥
anterior pituitary gland

nnlll

o

Fig. 1. The number of CRH-lr neuroms in the
hypothalamus of A group mice. Values are expressed as m
*p<0.01 vs, 0 subgroup (control). The number of mice in e
is 5.
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Fig. 2. The CRH-ir neurons in the PVN of A group mice. (0) () ppb formaldehyde;
(807} 80 ppb formaldehyde; (400) 400 ppb formaldeyde; (2000) 2000 ppb formaldehyde.

The CRH-ir neurons were up-regulated according to the quantity of formaldehyde

inhaled. Bar =50 pgm.
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