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Scope: To characterize the effects of ingesting the common foodborne mycotoxin deox-

ynivalenol (DON) on body weight and composition in the high-fat (HF) diet-induced obese

mice, a model of human obesity.

Methods and results: Female B6C3F1 mice were initially fed HF diets containing 45% kcal

(HF45) or 60% kcal (HF60) as fat for 94 days to induce obesity. Half of each group was either

continued on unamended HF diets or fed HF diets containing 10 mg/kg DON (DON-HF45 or

DON-HF60) for another 54 days. Additional control mice were fed a low-fat (LF) diet containing

10% kcal as fat for the entire 148-day period. DON induced rapid decreases in body weights and

fat mass, which stabilized to those of the LF control within 11 days. These effects corresponded

closely to a robust transient decrease in food consumption. While lean body mass did not

decline in DON-fed groups, further increases were suppressed. DON exposure reduced plasma

insulin, leptin, insulin-like growth factor 1, and insulin-like growth factor acid labile subunit as

well as increased hypothalamic mRNA level of the orexigenic agouti-related protein.

Conclusion: DON-mediated effects on body weight, fat mass, food intake, and hormonal levels

in obese mice were consistent with a state of chronic energy restriction.
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1 Introduction

Deoxynivalenol (DON), a trichothecene mycotoxin produced

by the phytopathogenic, fungus Fusarium, commonly

contaminates grains such as wheat, barley, and corn

worldwide and is relatively recalcitrant to food processing

[1]. DON intake by humans has been estimated to be 2.4,

1.6, 1.4, 1.2, and 0.8 mg/kg bw/day in the Middle East, Far

East, Europe, Latin America and Africa, respectively [2].

Because of its frequent occurrence in grain-based foods, it is

critical to understand how DON and related trichothecenes

impact humans. Exposure of monogastric species such as

pigs to low or moderate DON concentrations in feed causes

impaired weight gain, whereas high DON doses cause

malaise, diarrhea, and emesis [3].

Suppression of weight gain in mice has been used as the

metric for establishing the tolerable daily intake of this toxin

[2]; however, the underlying mechanisms remain poorly

understood. Many investigations have suggested that DON

impairs body weight increase and induces body weight
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loss by suppressing food intake [4, 5]. For example, the

consumption of DON at 0.25–1.0 mg/kg bw and at 1.0 mg/

kg bw by female and male rats, respectively, for 9 wk caused

both decreased feed consumption and body weight gain [4].

Similarly, DON consumption (0.35 and 1.3 mg/kg bw)

caused reductions in food consumption and body weight

after 1 wk in mice [5].

DON’s anorexic effects are possibly mediated via the

brain. The hypothalamus controls food intake by balancing

the levels of anorexic and orexigenic peptides such as pro-

opiomelanocortin (POMC), a-melanocyte stimulating

hormone (a-MSH), neuropeptide Y (NPY), and agouti-rela-

ted peptide (AgRP) [6]. Notably, there is a strong inverse

relationship between food consumption and brain levels of

serotonin (5-hydroxytryptamine, 5-HT), an important

upstream regulator of aforementioned peptides [7]. Since

DON is detectable in brain following oral administration [8],

the toxin has the potential to interfere with normal appetite

regulation. In support of this contention, exposure to DON

at 2.5 mg/kg bw significantly increases serotonin levels in

cerebellum and hypothalamus in rats at 24 h after admin-

istration [9, 10]. Relatedly, acute DON administration

(0.25 mg/kg bw) enhances the level of serotonin in hypo-

thalamus of swine [11]. Therefore, altered serotonin in the

brain could mediate DON-induced feed refusal and subse-

quent body weight effects.

Two other hormones that may impact DON-induced

weight changes are insulin-like growth factor 1 (IGF-1) and

IGF acid labile subunit (IGFALS). Prior studies in our

laboratory demonstrated that DON exposure reduced

expression of IGF-1 and IGFALS mRNA and protein [12,

13]. Notably, the latter protein prolongs half-life of circulat-

ing IGF-1 by forming ternary complex with IGF-1 and IGF-

binding protein (IGFBP)-3/IGFBP-5 [14].

Given the current worldwide epidemic of human obesity,

it is essential to understand how foodborne toxins such as

DON might affect obese individuals. This is further

important because DON and its derivatives have

been proposed as potential pharmacotherapeutics for

treating human obesity [15]. We have recently reported

that DON suppresses body weight increase in mice

fed high fat (HF) diets as well as causes reduction

in body weights in HF-induced obese mice [16]. These

effects were linked to decreased terminal periuterine fat,

suggesting that there was a concurrent reduction in

adiposity. Several critical questions remain regarding the

effects of DON on body weight loss in obese adult animals,

particularly as related to mechanisms and whether these

effects are linked to loss of lean body mass as occurs in

cachexia.

The purpose of this study was to relate DON-induced

body weight loss in HF-induced obese mice to food intake,

fat mass, lean mass, and obesity-related hormones.

DON-mediated body weight effects were found to corre-

spond to transiently reduced food intake and to decreased

body fat mass but not to reduction of basal lean weight.

Further consistent with a state of chronic energy restriction,

DON exposure decreased plasma concentrations of insulin,

leptin, IGF-1, and IGFALS in obese mice as well as

increased the hypothalamic mRNA level of the orexigenic

peptide AgRP.

2 Materials and methods

2.1 Experimental design

Mice were maintained according to National Institute of

Health guidelines as overseen by the All University

Committee on Animal Use and Care at Michigan State

University (Approval No. 01/08-007-00). Pathogen-free

female adult B6C3F1 mice (11-wk old, Charles River

Laboratories, Portage, MI) were housed in polycarbonate

cages under controlled temperature (21–241C), humidity

(40–55%), and lighting (12 h light:dark cycle). Boxes were

covered with filter bonnets and mice were allowed free

access to food and water.

Diets employed are summarized in Table 1. Mice (n 5 40)

were fed low fat (LF) containing 10% kcal in fast diet (LF,

D12450B) (Research Diet, New Brunswick, NJ) during a 1-wk

acclimatization period. The remaining mice were fed HF

diets containing either 45 kcal% as fat (HF45, Research Diet

D12451) (n 5 16) or 60 kcal% as fat (HF60, Research Diet

D12492) (n 5 16) to induce obesity. Following induction of

the obese state at 94 days, each of these HF groups was

subdivided into two groups (n 5 8) and fed either unamended

HF diets (HF45 or HF60) or HF diets amended with 10 mg/

kg DON (DON-HF45 or DON-HF60) until 148 days. This

dose was selected based on its capacity to evoke body weight

loss in our previous study [16]. In addition to these groups,

another control group of mice was maintained on LF (n 5 8)

for experiment duration (148 days).

Food intake, body weight, fat mass, and lean mass of the

mice were monitored and blood was collected from the

saphenous vein at intervals throughout the experiment. At

the end of the feeding period, blood was collected from

anesthetized mice that had been fasted for 4 h to achieve a

nonfed state and the hypothalamus was removed following

euthanasia. Plasma was frozen at �801C for glucose and

hormone analysis. The hypothalamus was stored in

RNAlaters (Ambion, Austin, TX) at �201C prior to RNA

extraction.

2.2 Body composition

Body fat mass and lean mass were quantified in live mice by

magnetic resonance imaging using an EchoMRI-100TM

(Echo Medical Systems, LLC, Houston, TX). The body fat

percentage was calculated using the following formula: body

fat percentage (%) 5 body fat mass (g)/body weight

(g)� 100.
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2.3 Plasma glucose and hormones

Commercial assays were used to analyze plasma for glucose,

insulin, leptin, and IGF-1 according to the manufacturers’

instructions. Glucose Assay Kit was obtained from BioVision,

(Mountain View, CA). Mouse/Rat IGF-1 Quantikine ELISA

Kit was purchased from R&D Systems, (Minneapolis, MN).

Mouse/Rat Leptin ELISA Kit was obtained from BioVendor

Laboratory Medicine (Candler, NC). Ultrasensitive Mouse

Insulin ELISA kit was provided by Mercodia. (Winston

Salem, NC). Plasma IGFALS level was measured according to

a previously described method [12].

2.4 Quantitative real-time PCR

Total RNA from hypothalamus was extracted with TRI

Reagents (Sigma-Aldrich, St. Louis, MO), treated with

DNaseI and then purified using an RNeasy Mini kit

(Qiagen, Hilden, Germany). Real-time PCR was performed

on an ABI PRISM 7900 HT Sequence Detection System

with Taqman One-Step Real-Time PCR Master Mix and

Assays-on-Demand primer/probe gene expression products

according to the manufacturer’s instructions (Applied

Biosystems, Foster City, NY). The mRNA levels of POMC
and AgRP were expressed as the relative value to that of

b2-microglobulin because its mRNA expression is not

affected by DON exposure [17]. PCR amplifications were

performed in duplicate wells in the same 384-well plate

under the following conditions: 2 min at 501C, 10 min

at 951C followed by 45 cycles of 30 s at 951C and 1 min

at 591C.

2.5 Statistics

The data were analyzed using the Student–Newman–Keuls

test following one-way analysis of variance using SigmaStat

v 3.1 (Jandel Scientific, San Rafael, CA). The data were

expressed as means7standard error of the mean (SEM). All

results with po0.05 were evaluated as being statistically

significant.

3 Results

3.1 Effects of DON on body weight in HF-induced

obese mice

Body weights of mice fed HF45 and HF60 were significantly

higher than that for mice fed LF by 37 days (Fig. 1).

Upon onset of DON feeding (94 days), body weights of the

LF, HF45, and HF60 were 33.871.2, 41.471.2, and

42.271.6 g, respectively. Following initiation of DON

feeding, mean body weights of the DON-HF45 and

DON-HF60-fed mice decreased dramatically as compared

with those fed unamended HF diets. After reaching

body weights of LF at 105 days, weights of the DON-fed

mice stabilized for the remainder of the study. There was no

difference in the rates of the initial body weight increase or

DON-induced weight loss between HF45- and HF60-fed

mice. At termination (148 days), body weights of mice on

HF45 and HF60 were 133 and 134%, respectively, of

that for mice on LF diet, whereas body weights of mice

on DON-HF45 and DON-HF60 were 94 and 97%,

respectively.

Table 1. Composition of LF (10% kcal from fat [LF]) and HF Diets (45% kcal from fat [HF45] and 60% kcal from fat [HF-60])

Component LF HF45 DON-HF45 HF60 DON-HF60

Casein, 80 mesh (g) 200 200 200 200 200
L-cystine (g) 3 3 3 3 3
Corn starch (g) 315 72.8 72.8 0 0
Maltodextrin 10 (g) 35 100 100 125 125
Sucrose (g) 350 172.8 172.8 68.8 68.8
Cellulose, BW200 (g) 50 50 50 50 50
Soybean oila) (g) 25 25 25 25 25
Lardb) (g) 20 177.5 177.5 245 245
Mineral Mix S10026 (g) 10 10 10 10 10
Dicalcium phosphate (g) 13 13 13 13 13
Calcium carbonate (g) 5.5 5.5 5.5 5.5 5.5
Potassium citrate, 1 H2O (g) 16.5 16.5 16.5 16.5 16.5
Vitamin Mix V10001 (g) 10 10 10 10 10
Choline bitartrate (g) 2 2 2 2 2
DON (g) – – 0.012 – 0.013
Total (g) 1055.0 858.1 858.1 773.8 773.8

a) Fatty acid composition of soybean oil: C16, 10.4%; C18, 3.8%; C18:1, 24.3%; C18:2, 53.5%; and C18:3, 7.8%.
b) Fatty acid composition of lard: C10. 0.1%; C12, 0.2%; C14, 1.3%; C16:1, 2.7%; C18, 13.5%; C18:1, 41.2%; C18:2, 10.2%; C18:3, 1.0%;

and C20:1, 1.0% (USDA Nutrient Database, NDB no. 04002).
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3.2 Effects of DON on body composition in

HF-induced mice

Body fat mass (Fig. 2A) and body fat percentage (Fig. 2B) of

the DON-HF45 and DON-HF60 groups steadily declined to

those observed in the LF group after 108 days and were

significantly less than the those of the HF45 and HF60 groups,

respectively. Body fat mass losses of 11.4 and 12.2 g were

observed for the DON-HF45 and DON-HF60 groups, respec-

tively. On the contrary, lean weights of DON-HF45- and DON-

HF60-fed mice over the duration of toxin exposure did not

differ significantly from those observed just prior to initiation

of DON feeding (Fig. 3). Lean mass did not increase over the

starting basal levels for DON-HF45 and DON-HF60 groups,

whereas it did for LF, HF45, and HF60 groups.

3.3 Effects of DON on food intake in HF-induced

obese mice

Food intake by the DON-HF45 and DON-HF60 groups was

decreased dramatically at 98 and 101 days, as compared with

the HF45 and HF60 groups, respectively (Fig. 4). By 108

days, mean food intake of DON-HF45-fed mice had largely

recovered; however, significant differences from HF45-fed

mice were still evident at 122 and 136 days. Food intake in

the DON-HF-60 group partially recovered at 108 days but

remained significantly lower than the HF60 group until

experiment termination.

3.4 Effects of DON on plasma glucose, insulin, and

leptin in HF-induced obese mice

Plasma glucose, insulin, and leptin concentrations at the

final day were measured upon experiment termination.

Although no differences were observed in glucose levels

among LF-, HF- and DON-treated groups (Fig. 5A), terminal

plasma insulin concentrations in the DON-HF45 and DON-

HF60 groups were significantly reduced as compared with

their corresponding unamended HF controls (Fig. 5B).

Furthermore, the insulin level in the DON-fed groups was

significantly lower than that of the LF-fed group. Finally,

plasma leptin was significantly decreased in the DON-fed

groups as compared with their corresponding HF controls

(Fig. 5C). Analyses of pooled plasma samples suggested that

insulin reduction occurred relatively rapid after the onset of

DON feeding (95 days), whereas leptin reduction occurred

later (109 days) during the toxin feeding regimen (Support-

ing Information).

Figure 1. DON induces body weight decrease in HF-induced

obese mice. Mice were fed LF, HF45, and HF60 to induce obesity

for 94 days. After inducing obesity, the mice were divided into

five groups and fed LF, unamended (HF45 and HF60), and HF

diets with 10 mg/kg of DON (DON-HF45 and DON-HF60) from 94

to 148 days. The arrow indicates the time at which DON feeding

was initiated. Data are expressed as mean7SEM (n 5 8). Data at

a given time without the same letter differ significantly (po0.05).

Figure 2. DON induces body fat decrease in HF-induced obese

mice. Panels represent body fat mass (A) and body fat percen-

tage (B). Arrows indicate the day at which the HF diets were

changed to HF diets containing DON. Data are expressed as

mean7SEM (n 5 8). Data at a specified time without the same

letter differ significantly (po0.05).
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3.5 Effects of DON on IGF1 and IGFALS in HF-

induced obese mice

Plasma IGF-1 concentrations in DON-HF45- and DON-

HF60-fed mice were significantly lower than HF45- and

HF60-fed mice, respectively, and identical to LF-fed mice

(Fig. 6A). Similarly, plasma IGFALS in the DON-HF45

group was significantly lower than that of HF45 and DON-

HF60-fed mice exhibited a similar trend (Fig. 6B). Plasma

concentrations of IGFALS in both DON-fed groups were

significantly lower than that of LF.

3.6 Effect of DON on hypothalamic mRNA levels of

appetite-related hormones in HF-induced obese

mice

DON feeding did not affect hypothalamic mRNA expression

of the anorexic peptide POMC at experiment termination

(Fig. 7A). On the contrary, the DON-HF45 group showed a

significant increase in the mRNA level of the orexigenic

peptide AgRP and a similar trend was observed for DON-

HF60 group (Fig. 7B).

Figure 4. Effects of DON on food intake by HF-induced obese

mice. Food intakes were measured after initiation of DON (indi-

cated by arrow). Data at the specified time without the same

letter differ significantly (po0.05).

Figure 3. DON prevents lean mass increase in HF-induced obese

mice. The arrow indicates the time at which DON feeding was

initiated. Data are expressed as mean7SEM (n 5 8). Data at a

given time without the same letter differ significantly (po0.05).

Figure 5. Effect of DON on glucose, insulin, and leptin of HF-

induced obese mice. Data are expressed as mean7SEM (n 5 8).

Bars without the same letter differ significantly (po0.05).
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4 Discussion

Relatively, little is known how foodborne toxins might

impact obese individuals. Recently, we have demonstrated

that DON induces profound body weight loss in the obese

adult mouse model [16], but the relationship between this

effect and the regulation of body fat and lean body mass is

still not fully understood. The results presented herein

indicate that DON-mediated attenuation of body weight in

HF-induced obese mice corresponded closely with reduc-

tions in body fat mass and body fat percentage. While DON

did not affect basal lean mass, it inhibited further increases

in lean mass as were observed for control LF and HF

groups. Thus, DON-mediated reduction in body weight of

the HF-induced obese mice at the dose employed here is

likely attributable to both a decrease in body fat mass and

the impairment of lean mass increase, but not to loss of lean

mass from muscle wasting. Concurrent with body weight

loss, DON induced dramatic decreases in food intake during

the first several days of exposure with marked restoration of

feeding being observed within 2 wk of initiating DON

exposure. Reduced food intake likely evoked a state of

chronic energy restriction that contributed to both observed

reductions in body weight and fat mass as well as impair-

ment of lean weight increase. Putative mechanisms for

these aforementioned effects based on this study and prior

investigations are shown in Fig. 8.

Since insulin suppresses hormone-sensitive lipase activ-

ity and consequently inhibits lipolysis in adipose tissues

[18], it might be speculated that DON-induced insulin

reduction contributed to increased fat degradation observed

here as well as subsequent the loss of body fat mass (Fig. 8)

with corresponding increases in plasma-free fatty acids

(Supporting Information data). It is known that diminished

calorie intake reduces blood glucose and concurrently

decreases insulin secretion from pancreatic b cells [19];

however, effects on the terminal plasma glucose level were

not observed here. An alternative mechanism for reduced

insulin might involve the modulation of prostaglandin E2

(PGE2) which inhibits glucose-induced insulin secretion

[20]. Intriguingly, DON induces COX-2 expression in the

mouse [21], and furthermore, the toxin enhances production

of the COX-2 metabolite PGE2 in murine macrophages [22].

Another possibility for DON-mediated suppression of

insulin might be via direct toxic effects to the pancreas, the

insulin-producing organ. Szkudelska et al. [23] reported that

DON increased serum insulin level in rats after a single

Figure 6. Effect of DON on plasma IGF-1 and IGFALS in

HF-induced obese mice at experiment termination. Data are

expressed as mean7SEM (n 5 8). Bars without the same letter

differ significantly (po0.05).

Figure 7. Effects of DON on hypothalamic POMC and AgRP levels

in HF-induced obese mice. The mRNA level of POMC and AgRP

in the hypothalamus was measured by real-time PCR at experi-

ment termination. mRNA levels of POMC and AgRP were

expressed as the relative value to that of b2-microglobulin. Data

are expressed as means7SEM (n 5 8). Bars without the same

letter differ significantly (po0.05).
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subcutaneous injection of DON for 3 days, indicating that

the compound affects pancreas function. However, in vivo

studies suggest that DON does not selectively affect the

protein synthesis in the pancreas [24] or absolute pancreatic

weight [25, 26], suggesting that the toxin might not target

this organ. Further investigation of how DON modulates

insulin is thus warranted.

It was notable that reduced IGF-1 and IGFALS occurred

in conjunction with DON-induced body weight reduction.

Both reduction of these two proteins and body weight

decreases are similarly observed in normal mice challenged

acutely with DON or fed standard lab diet amended with

DON [12]. As IGFALS plays an important role in increasing

the half-life of circulating IGF-1 [14], its decrease in DON-

fed mice might also be associated with reduced IGF-1

stability. A proposed mechanism for the DON-induced IGF-

1/IGFALS suppression involves the induction of IL-6 and

other proinflammatory cytokines, which downregulate

responsivity of the growth hormone receptor via suppressor

of cytokines (SOCS)- and signal transducers and activator of

transcription (STAT)-related mechanisms [12, 13]. IGF-1

and its binding partners are also very sensitive to nutritional

alterations particularly with regard to total energy and

protein intake [27–29]. For example, when normal human

subjects are fasted for 3 days, serum IGF-1 level is decreased

by 42% [30]. Caloric deprivation to 40% and protein depri-

vation for 30 days lowers serum levels of IGF-1 and IGFBP-3

in young rats [29]. Relatedly, caloric restriction induces

significant reductions in serum IGFALS in rats [31] and

human patients with anorexia nervosa [32].

Since IGF-1 increases lipogenesis and inhibits lipolysis

[18, 28, 33], its reduction in plasma might contribute, in

part, to the loss of body weight and fat mass in the DON-fed

mice (Fig. 8). In addition, IGF-1 also stimulates the synth-

esis of protein in skeletal muscle [27]. IGF-1 has a net

anabolic effect by increasing protein synthesis and it

improves body composition favorably by increasing lean

body weight and decreasing fat mass [33]. Therefore, it is

possible that the reduced food intake in conjunction with

decreased plasma IGF-1 and insulin led to the impairment

of lean weight increases noted in this study.

Oral administration of DON results in accumulation of the

toxin in the brain [8], raising the possibility that this toxin

could act directly on the brain and modulate appetite.

Although DON is known to increase the brain concentrations

of serotonin, a molecule that can modulate appetite [9–11],

similar information is unavailable on the toxin’s effects on

the hypothalamic level of appetite-related hormones. To

address this question, we measured two appetite-related

transcripts in the hypothalamus focusing on POMC and

AgRP because serotonin is located in the upstream of mela-

nocortin pathway. Serotonin inhibits the activity of AgRP

neurons and their downstream inhibition of POMC cells via

activation of 5-HT1B receptors [7]. Serotonin also activates

POMC neurons via activation of 5-HT2c receptors. This leads

to reciprocal increases in a-MSH release, which is produced

by processing of POMC, and decreases in AgRP release at the

melanocortin 4 receptor in target sites, and finally serotonin

reduces food intake via activating of melanocortin 4 receptor.

Chronic energy restriction causes weight loss coupled

with upregulation of the hypothalamic mRNA level of AgRP
and another orexigenic peptide, NPY, but does not alter

mRNA levels of anorexic peptides POMC and cocaine- and

Figure 8. Putative mechanisms for DON-induced weight loss in

HF-induced obese mice. DON induces reduced food intake,

possibly via serotonin-mediated modulation of appetite in the

brain or other mechanism. Reduced calorie intake can result in

decreased plasma insulin and IGF-1/IGFALS. DON might also

downregulate insulin and IGF-1/IGFALS by upregulating COX-2/

PGE2 and IL-6, respectively. Downregulation of these hormones

can contribute to decreased body fat mass and prevent further

increase in lean mass, ultimately decreasing body weights of HF-

induced obese mice. Another downstream effect is down-

regulation of leptin, which can increase expression of the

orexigenic peptide AgRP and facilitate partial recovery of food

intake.
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amphetamine-regulated transcript (CART) [34]. Thus,

reduced calorie intake could effectively increase orexigenic

peptide mRNA levels without increasing anorexic peptide

mRNA expression in hypothalamus. In the present study,

chronic DON exposure similarly increased hypothalamic

AgRP mRNA level, without changing expression of POMC.

Thus, the increase in the hypothalamic level of only orexi-

genic peptide mRNA at experiment termination might

simply reflect a state of energy restriction after chronic

exposure to DON.

Our results also demonstrate that DON exposure

decreased plasma leptin, a hormone that is produced by

adipocytes and is involved in appetite control and energy

metabolism via its hypothalamic receptor [35, 36]. Leptin

level positively correlates with differences in body fat [35].

Indeed, the reduced body fat mass after DON intake paral-

leled decreases in plasma leptin levels. This hormone also

positively regulates POMC and CART to activate satiety and

to inhibit the NPY/AgRP pathway [37]. Interestingly, food

intake in DON-fed mice was partially restored within the

first few weeks of initiating toxin exposure. It is therefore

plausible that DON’s initial robust anorexic effects might be

dampened by subsequent decreases in leptin and increase in

AgRP mRNA levels. Nevertheless, since mean food intake

per mouse of both DON-fed groups did not fully recover to

that of the corresponding HF diet groups, these compen-

satory mechanisms were not totally sufficient to overcome

DON’s anorexic effects.

No mice succumbed to DON toxicity in this study.

Consistent with this observation, DON exposure here

(1 mg/kg bw per mouse) is considerably lower than its

reported oral LD50s which range from 46 to 78 mg/kg bw [3].

Further, consistent with our findings is the report that the

survival rates of normal B6C3F1 mice over 2 years were 72,

68, 86, and 84% for 0, 1, 5, and 10 mg/kg DON-fed males

and 72, 84, 74, and 74% for 0, 1, 5, and 10 mg/kg DON-fed

females [38].

The present study provides further insight into feasibility

of and mechanistic targets for novel DON-based anti-obesity

agents. While DON’s capacity to decrease body weight and

fat mass in this obesity model is consistent with a possible

therapeutic application [15], the toxin has considerable

potential for adverse side effects, most notably emesis in

susceptible animal species [2]. Nevertheless, understanding

how DON modulates food intake could lead to the

identification of unique targets and novel pharmacother-

apeutic agents for obesity. In support of this contention,

several structurally modified DON derivatives have been

developed that reportedly evoke reduction of food intake

without concurrent toxicity [15]. There is need to for

comparative studies with other structurally unrelated toxins

to determine whether DON’s effects are truly specific or

represent nonspecific inanition classically observed in toxi-

city studies.

Taken together, this investigation has demonstrated for

the first time that DON-induced body weight loss in HF-

induced obese mice corresponded to decreases in food

intake and body fat mass as well as impaired lean weight

increases – effects that were highly consistent with conco-

mitant reductions in plasma insulin, IGF-1, and IGFALS

(Fig. 8). These hormonal changes and subsequent

compensatory effects involving leptin and AgRP are

consistent with chronic calorie restriction that was likely

evoked by DON-induced anorexia. Further clarification of

the mechanistic roles for these hormones will require

kinetic analyses in conjunction with the use of pair-fed

controls.
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