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Aflatoxins
Aflatoxin B, (AFB1)

Aspergillus flavus and A. parasiticus

Transformed to aflatoxin M, (AFM1)

AFB1 and AFM1 are carcinogenic

20 ppb and 0.5 ppb in US
5 ppb and 0.05 ppb in EU

Up to $1.68 billion contamination loss

Negative impact on dairy cattle health
Inappetence, lethargy, reproductive disorders
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Aflatoxin B1 Metabolism

To Mammary Gland
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» DNA damage
mTOR
» [nflammatory cytokine
NFKB1
» Lipid and protein peroxidation
Cholesterol and B-hydroxybutyrate
= Acute phase proteins
Albumin
= Hepatocyte apoptosis
Glutamate dehydrogenase

To Mammary Gland

AFB,
o Adapted from Guengrich (2002), Hussein and Brasel (2001) T
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Trace Mineral Supplementation

Needed in relatively small amounts (ppm or ppb)
Cu, Zn, Mn, Se, and Fe

Important for immune function and antioxidant activity
Cytochrome P450, SOD and GSH-Px

Least square means of linear scores

Month of lactation

Trace mineral status variable

Intake dependent
Physiological status
Interaction with diet constituents

Injectable trace mineral allows for consistent status

Limited research between trace mineral and AF exposure
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Sequestering agents

Clay-based, yeast cell wall, activated charcoals

Limit AF bioavailability via ion exchange
Reduce AF concentrations in milk, urine, and feces

May improve immune response to aflatoxin
Neutrophil migration
More research needed to elucidate the effects of

mitigation strategies during an AF challenge on
oxidative stress
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Injectable trace minerals (selenium, copper, zinc, and manganese)
alleviate inflammation and oxidative stress during an aflatoxin
challenge in lactating multiparous Holstein cows

R. T. Pate and F. C. Cardoso'
Department of Animl Siences, Unversiy of linois, Urbana 61801
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Experimental Hypothesis

Cows receiving mineral
Injection (Cu, Zn, Mn, and Se)
would experience lower
oxidative stress due to an AF
challenge than cows not
recelving the mineral injection
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Materials and Methods

Randomized complete block design

21 blocks
63 days (Adaption: 1-56 | Measurement: 57-63)

58 multiparous Holstein cows

168 £ 95 d in milk

3 treatments
NEG- Placebo (saline) injection + no AF challenge
POS- Placebo (saline) injection + AF challenge
MM- Trace mineral injection + AF challenge

100 ug of AFB1 / kg of DMI



Experimental Timeline

28 5758 59 60 63

I
_ Daily
® = Blood Milk (3)
\ = Liver Dry Matter Intake
| . L Health checks
| = Trace mineral injection
%1 Weekly
- e, % = Aflatoxin challenge Body Weight
@ BCS




Statistical Analysis

SAS (v. 9.4, SAS Institute Inc., Cary, NC)
MIXED Procedure

2 orthogonal contrasts
POS vs. NEG
POS vs. MM

Significance declared at P < 0.05
Trends declared at 0.05 <P <0.10
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Ingredient

Dry ground corn grain 19.25 Ash
468.7 44.91

Concentrate mix 6.56
97.3 6.9
18.00 0.82
99.0  7.35

*100 pg of AFB1/ kg of DMI (i.e. 100 ppb) 0.54  0.02

ingredient
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11.20 184 129
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Trace mineral injection neither hindered nor improved
milk AFM1 excretion; AF challenge reduced 3.5% FCM
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Trace mineral injection increased plasma GSH-Px activity
and neither hindered nor improved plasma SOD
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AF challenge increased NFKB1 and GPX1 expression;
Trace mineral injection reduced GPX1 expression
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Alumlnosnlcale clay improves production responses and reduces
inflammation during an aflatoxin challenge in lactating Holstein cows
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Experimental Hypothesis

Cows receiving aluminosilicate clay
would experience lower AF excretion
In milk and would therefore exhibit
lower oxidative stress than cows not
receiving adsorbent
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21 day periods

16 multiparous Holstein cows
157 + 43 days in milk

" - 4 treatments

CON- 300 g corn grain + no AF challenge

POS- 300 g corn grain + AF challenge

F4- 113 g (4 oz.) aluminosilicate clay* + AF challenge
F8- 226 g (8 0z.) aluminosilicate clay* + AF challenge

M. 100 ug of AFB1 / kg of DM
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Experimental Timeline
14 15 16 17 18 19 20 21

® --B8l00d (chemical analysis Daily

(chem ysis) Milk (3%)
X = Liver (gene expression) Dry Matter Intake
% = Aflatoxin challenge Health checks
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Statistical Analysis

SAS (v. 9.4, SAS Institute Inc., Cary, NC)
MIXED and GLIMMIX Procedures

Orthogonal contrasts:
POS vs. CON

Linear and quadratic [pos (0), F4, and F8]
Significance declared at P < 0.05
Trends declared at 0.05 <P <0.10
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Aluminosilicate clay reduced milk AFM, and increased milk
yield during aflatoxin challenge
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Aflatoxin challenge increased hepatic gene expression of
NFKB1 and decreased hepatic gene expression of MTOR
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Conclusions

Aflatoxin negatively effects lactation performance

Injectable trace mineral neither hindered nor improved
milk yield or milk aflatoxin concentration

Aluminosilicate aided milk yield and milk protein yield and
reduced aflatoxin excretion in milk

Aflatoxin caused liver inflammation and negatively
affected blood markers and genes related to inflammation

Trace mineral injection aided in maintaining an adequate
antioxidant response during AF challenge

Aluminosilicate clay aided in alleviating inflammation
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