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mycotoxicosis. The consigtent severity of the thym!{: lesfon in all mice suggests that the
thymic lesion was unaffected by exogenous testosterone administratfon or the castration
Status of the mice. We propcse that, in mice, T-2 toxin-induced adramal necrosis is
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Testosterone prevents T-2 toxin-induced adrenal cortical
J. D. Thurman, DVM, MS; D. A. Creasia, PhD; R. W. Tré

SUMMARY

To evaluate the effect of exogenous testosterone ot

T-2 toxin-induced necrosis of adrenal glands, mice were d
treatment groups. Group 1 mice received 12 subcutaneot

testosterone at 48-hr intervals pricr to aerosol exposure td

necrosis in mice

itter, DVM

h the occurrence of
ivided into 3
1s injections of

the toxin; group

2 mice received similar injections of only the vehicle, and group 3 mice

received no treatment. Each treatment group contained ¢

strated male,

castrated female, and intact female mice. All mice alive 24-hr after a

10-min eprsure to T-2 toxin aerosol were kiiled and the adrenal giands and

thymuses examined histologically. Necrosis of the adrenal cortex was not

present in any of the mice receiving preexposure treatment with exogenous.

testosterone (group 1). All mice receiving vehicle only (gré:up 2)ornro

treatment (group 3) had T-2 toxin-induced necrosis of the

cortex. Additionally, the presence of lymphocytolysis in 'th
thymus, confirmed that each mouse of al} 3 treatment grot
of systemic mycotoxicosis. The consistent severity of the

ail mice suggests that the thymic lesion was unaffected by
testosterone administration or the castration status of tha 1
propose that, in mice, T-2 toxin-induced adrenal necrosis i

the presence of testosterone.

T-2 toxin is a trichothecene mycotoxin produced by

nner adrenal

b cortex of the
ps had evidence
thymic fesion in
exogenous
mice. We

s prevented by

Fusarium fungi and

is a potent inhibitor of eukaryotic protein synthesis.'2  The mycotoxin is

cytotoxic for immature lymphcid, hematopoietic, and intest

epithelial ceds.>* In addition to these commonly observed

. histopathological changes have been reported in several o

nal crypt
lesions,

rgans, including
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pancreas and heart 56 We recently reported the sequential dsvelopment of
lesions in mice after exposure to T-2 toxin aerosol.” In an additional paper,
we also reported that exposure te T-2' toxin aerosol caused adrenal cortical
necrosis in female, but not male, mice.® In a subsequent unpublished study,
we found that the toxin caused similar adrenal cortical necrosis in male :
muce castrated either before or after puberty.?

We therefore hypothesized that in mice, T-2 toxin- mduced adrenal
cortical necrosis occurs only in the absence of testosterone. The purpose of
the present study was to test this hypothesis by studying the effect of
exogenous tesiosterone on T-2 toxin-induced necrosus in the adrenal gland

of castrated male, castrated female and intact female mice.

Materials and Methcds
Animals-—Castrated male, castrated female; and sham-operated

(intact) female, CD-1 mica, 6 months of age, were obtained from Charles

River Laboratories, Stoneridge, NY. They were grouped € per open-bottom

polycarbonats cage andfed a commercrally prepared ration? and water ad
libitum. Room conditions were maintained at 24 C and 5C% relatlve
humidity; room air was changed 12 times per hour. The !ight cycle was 12
hr. The mice were acclimated (4 to 6 weeks) before the studies ~vere begun.

Chemirals—Purified (>99%) T-2 mycotoxin was obtained as a white
crystalline powder.® Purity was confirmed in this laboratcry to be >99% by
both thin-layer chromatography and gas chromatography/mass spectrometry
analyses. Synthetic [?H] mycotoxin in ethanol was obtained from Amersham
'nternational, Amersham, UK (sp act: ‘11 Ci/mmol; 1.1 umol/ml).
Testosterone propionate was obtained as a white crystalline powder.9
Sesame Ioil was used as the injection vehicle.® Testosterone was mixed
with the vehicle at a concentration of 1.6 mg/ml.

Testosterone treatment—Prior to T-2 aerosol exposure, mice were

divided into 3 treatment groups: Group 1 was testosterone-treated; group 2
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was vehicle control; and group 3 récieved no treatment. Group 1 consisted
of 6 castrated male mice, 6 castrated female mice, and 6 intact female
mice. At 48 hr intervals, each mouse in Group 1 received a subcutaneous
injection of 0.16 mg testosterone propionate in 0.10 ml sesame oil for a
total of 12 injections. Grouo 2 consisied of 3 castrated male mice, 3
castrated female mice, and 3 intact female mice. These mice received 0.10
mi vehicle only on the same injection schedule as group 1. Group 3

consisted df 3 castrated male mice, 3 castrated female mice, and 3 intact

~ fernale mice. These mice received no treatinent prior to T-2 aerosol

~ exposure.

Aerosol generatioﬁ——CrystaHine T-2 mycotoxin was dissolved in
pharmaéeutical-grade ethanol to produce a final solution cf 25 mg/ml. Fifty
u! of [3H]T-é rhycotlcjxin in ethanol was added as a tracer. The test aerosol
was generated by nebulizing the ethanol solution of T-2 with a Lovelace
nebulizer! .

Aerosol equsure——The dynamically op(@s ated aerosol chamber was
designed for nose-only exposure to-the T-2 mycotoxin aerosol. The 10-min
exposures were accomplished by placing each mouse in an open-ended,
cone-shaped holder with a hole small enough so that only tha noselprotruded
into a 1.5 L aerosol chamber. The chamber was operated at 2.2 L/min. The
mice were exposed in 3 groups c':ontainirig 12 mice each. The aerosol mass

concentration varied between 225 to 275 ug of T-2/L of air and was

- determined for each aerosol exposure from a grab sample taken from the

aerosol exposure chamber. Grab sarhplés were obtained by drawing the T-2
aerosol from the exposure chamber across a fiberglass filter9 at the rate of
1.0 Umin for 1.0 min. The fiberglass filter was then placed in a standard
scintillation vial. T-2 was extracted overnight from the filter in 1.0 ml of
ethanol, 10 ml of scintillation fluid was added, and the [3H] on the fiiter

was quantitated by scintillation counting." The quantity of T-2 on the filter

was then calculated based on the known ratio of [3H]T¥2:T-2 that was

-
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present before nebulization. ‘Mice in all 3 groups were exposed to thé
aerosol 24 hr after the 'ast injection was given to groups 1 and 2.

Light microscopy—Adrenal glands and thymus from each animal
surviving 24 hr after aerosol exposure were collected at necropsy and fixed
in 10% neutral buffered formalin. After paraffin embedding, sections of '

each tissue were cut at 5 um and stained with henﬁatoxylin and eosin (H&E).

All tissue sections were examined by light microscopy. The extent of

necrosis was characterized as minimal, mild, mcderate, severe. The
criteria for necrosis inc uded any of the following: nuclear pykn‘o-sis,
karyolysis, karyorrhexis, or lysis of blgsma cell membrane. Two véterinary
pathologists (JDT, TWT) indépéndehtly evaluated the 2 target tissues for

evidence of necrosis. The final results were obtained with the concurrence

. of both pa.thdlogists.

Results
lmrﬁediately aiter the aerosoi exposure, 3 castrated female mice from

the testosterone treatment group died. Additionally, one sham-operated
(intact) female mouse from the vehicle-oniy group and one castrated female
moﬁse from the no treatment group died approximately 15 hr postexposure.
These 5 mice were not necropsied. S

Group 1

Wa did not observe adrenal cortical ne usis in any of the mice treated

with testosterone and subsequently exposed to T-2 aernsol. There was

necrosis of lymphocytes in the cortex of the thvmus was in each of tﬁe mice
in group 1. This lymphocytolysis was a striking lesion involving
approximately 60% to 90% of the lymphocytes.

Group 2 |

Adrenal cortical necrosis was observed in each of the mice injected
with.vehicle only before exposure to T-2 agfosol. The adrenai lesion was

similar to the one previously reported in female mice.”® Necrosis was
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restricted to parenchymal cel.ls in a zonal distribution within the zona
fasciculata (fig 1). The innermost cells were always affected wle there
was some varibility in the extent of the necrosis into the outer zona
fasciculata. Borders of the necrotic zone Were generally well demarcated
by anlabrupt chahge from necrotic cells to normal cells. Organization of
parenchymal architecture within the necrotic areas usually remained
discernible due to structural support from unaffected radiating capillaries.

The necrotic zone often had sparse numbers of neutrophils presént' (ng 2).

- In addition, we otserved necrosis of lymphocytes in the thymic conex in

each of these mice. This lymghocytolysis was similar in severity to that
present in mice from group 1. '
Group 3
Adrenél cortical necrosis as well as necrosis of lymphocytes in the
thymic cortex was observed in each of the untreated mice exposed to T-2
toxin aerosol. Diétribution and severity of the adrenal necrosis were

similar to that present in group 2 mice. The percent of lytic lymphocytes

 was anaiogous to that observed in mice of boti group 1 and group 2.

Discussion
In previous papers we reported that necrosis of lymphocytes in the

thymic cortex was an early and sensitive indicatcr of T-2 toxicosis in both
male and fémare mice. In the present} study, we used necrosis of thymic
tymphocytes to confirm the presence of T—2-'induce'd toxicosis in each
mouse. Since this‘lesiloﬁ was present with similar severity in all mice
examined histoicgically, we confirmed the presencé of mycotoxicosis in
each mouse. Additionally, this lymphocytolysis in the thymic cortex of all
mice examined histolcgically suggests that occurrence of the thymic lesion
i.s not affected by castration status or by the {reatment received prior to.
exposure to the aerosol. | |

 Our original paper réported that a sublethal dose of T-2 toxin causes

adrenal cortical necrosis in female, but not male, mice.® In the present

4
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paper we report that a similar sublethal dose of T-2 toxin produced adrenal
cort.cal necrosis in castrated male and cgstrated female in addgition to
intact female mice. We also report that testosterbne treatment prior to
T-2 toxin aerosoi exposure prevented adrenal cortical necrosis in each of
the above groups (i.e, castrated male, castrated female, and intact female).
These data support our original report that adrenal necrosis caused by
sublethal doses ot T-2 toxin does not occur irt intact male mice. We further
conclude that the presence or absence of ovarian hormones had no effect on
occurrertce of the ad.renal cortical necrosis, -as the necrosis was present in
all of the intact (sham-operated) femals, castrated female, and castrated .
male mice that did not receive exngenous testosterone.

Further studies are needed to elicit the mechanism(s) by which

testosterone p'oterts adrenal cortica! parenchymal ceI's from the

necrotlzmg effects of T-2 toxin.
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Fig 1 - Adrenal gland of T-2 mycotoxin-exposed castraied femalo
mcuse receiving vehicle only (group 2). Note the zonal necrcsis (between

arrowheads) in the inner zona fasciculata; 24-hr postexposure; H&E stain; X

25.

Fig 2 - Adrenal gland of T-2 mycctoxin-exposed intact female mouse
receiving vehicle only (group 2). Note coagulative necrasis of parenchymal
celis witn sparse numbers of neutirophils in the zona fasciculata; 24-hr

postexposure; H&E stain; X €4.




