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https://www.cabcattle.
Pulmonary Hypertension (PH) in beef Com/researCh/

cattle: Complicated threat to health
and productivity in multiple beef
industry segments
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Causes of hypoxia in mammals
- Altitude

. Exercise (endurance sports)

 Lung disease

 Heart disease

+  Anemia (RBC)

- Blood flow restriction

+ Tissue-metabolism (glycolytic)

«  Obesity
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Increasing Weight =

Increasing Age =
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Anecdotal Pics and
Myth-Busters?

1984. Grand Champion Steer, Houston.
Frame score of 10.

Steer, Denver, 1945., weight = 965
Ibs; frame score 2.0
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2015. Grand Champion Steer, NWSS.

$100,000.

GENETIC INPROVEMENT IN TURKEYS Heart-lung Alphabet and Semantics
RBC 1966 Modern 2003

. PH

112 days ¢ RV
. PAP

Qureshi, 2008 «  HMD (brisket disease)
«  FHD (late feedlot death)

196 days . BRD (BRSV)
e G-EPD

Milt Thomas, J. E. Rouse Chair

Milt Thomas, J. E. Rouse Chair

T SRLRTVTSTRRRISINRRNSS

Distribution of

«©
yearling PAP =
Scores; n = 5659 = 3
(bulls, heifers, steers;§ S
Zeng, 2016).
8 .
o [ I I | I | 1

20 40 60 80 100 120 140

Low risk; < 41 mmHg; 50.8% Yearling PAP
Moderate risk = 42 to < 49 mmHg; 38.1%
High risk >50 mmHg; 11.1%

(Holt and Callan, 2007)
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Altitude mPAP Range Reference,
Animals (m) (mmHg) (mmHg) ete.
Angus fattening steers; n =100 1,400 54.1£2.7 42-143 ﬁ::gu:‘ o :liozll;"
Yearling Angus bulls; n = 1397 2,200 458+0.3 29-139 Zeng et al., 2016
Yearling bulls at 4C; n = 2,426 2,200 451+0.8 29-145 Crawford et al., 2017
Mature Angus cows; n = 44 2,200 42.8+0.8 31-55 Bailey et al., 2016
Yearling Angus heifers; n = 3489 2,200 41.4+0.2 22-135 Zeng et al., 2016
Yearling Angus stockers; n =773 2,200 41.1+£0.2 27-138 Zeng et al., 2016
Angus-crossed cows, n =49 0 34+05 28-41 Holt, personal comm.
Mature American Bison; n =6 2,280 29.8+0.8 28-34 Holt, personal comm.
Mature Himalayan Cow; n =6 3,720 26.5+1.4 24-30 Anand et al., 1986
Mature Himalayan Yak; n =6 3,720 20.2+1.4 18-21 Anand et al., 1986
Healthy Human, (meta-analysis) <400 25 15-35 Bossone et al., 2013
Human hypertension (meta-analysis) <400 >35 15-70 Moraes et al., 2000
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Enns, et al. 1992 .46 Angus (Seedstock, registered)
Shirley et al. 2008 .34 Angus (Seedstock, registered)
Crawford et al. 2016 .25 Angus (Seedstock, research)
Zeng, 2013 .56 (weaning) Angus (Seedstock, research)
.31 (yearling)
.67 (genetic
correlation)
Pauling et al. 2018 .25 Angus (AAA)
Culbertson et al. 0.29 7 breed composites
2018
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Table 4.8. Heritabilities (diagonal) and genetic correlations (above diagonal) + SE from the Genetlc Trend Of PAP EPD
multi-trait model for pulmonary arterial pressure (PAP), birth weight (BW), raw weaning 15
weight (WW; direct and maternal), and raw yearling weight (YW; direct and maternal) in
S BIC bord (o0 71
Trait PAP BW WW," WW,," YW, YW, !
PAP | 0.25+0.03 0.19+0.06 0.23+0.08 -0.05+0.08 0.13+0.08 -0.01+0.09 H
T o Genomics
WWy 0.41£0.04 -0.67+0.05 093+0.02 -0.46=+0.06 >
WW,, 0.28+0.03 -0.53+0.05 0.96+0.02 o
YW, 0.48 £0.04 -0.64 +0.05 1985 1990 1995 2000 2005 2010 2015 2020
YW, 0.23 +£0.02 05
"Colorado State University-Beef Improvement Center, Saratoga, Wyoming, elevation > 2,300 ’ -
m
" Additive direct Bl L D> o
" Additive maternal
Crawford et al., 2015 (thesis); 2016 (J. Anim. Sci.) o
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N

Rouse Angus
Yearling bulls, heifers, steers
N > 3,000

Posterior Probabilty of Inclusion

Marker effects of PAP, mmHg
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g Days on feed to
H ° ° . death in 10

g . g . . Canadian and 5

g : U.S. feedlots

feedlots over the
years 2000, 2004,
2008 and 2012.

00

100

Time to death from feediot entry, days

.
N % il i
o
GHF Bioat Enteris _Intestinal Disorder _ Peritonitis

Cause of Death

[ usA [ canada

Neary, J. M., B. K. Wildman, C. W. Booker, and P. S. Morley. 2015b. Right-sided
congestive heart failure in North American Feedlot cattle.
J. Vet. Intern. Med. 30:326-334.
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Angus steers-Growth/Health at High Altitude (~2,100 m).
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Canovas et al., 2016. Most significant pathways identified in RV tissue
using the list of DE genes (inflammation, metabolism, remodeling, etc.).
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Increasing Weight =

Increasing Age =

Milt Thomas, J. E. Rouse Chair a7

LTSRN SRRAR S

Angus Bulls-Growth/Health at High Altitude (~2,100 m).

A. 10 Hi PAPs B.10 Lo PAPs
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A. PAP B. Carcass
weight

Panels A and B are distribution of
mPAP (mmHg) and hot carcass
weight (HCW; kg; n = 903).

Panel C is the regression of HCW
on mPAP adjusted for age,
contemporary group, and
slaughter date. mPAP values are
stratified as low, (blue) , moderate
(black) , and high, (red symbols)
(> 49 mmHg).

Adjusted Hot Carcass Weight (kg)

Model terms were significant (P <

0.05).
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Pulmonary
Research Article Circulation

Cardiopulmonary remodeling in fattened beef cattle:
a naturally occurring large animal model of obesity-associated
pulmonary hypertension with left heart disease

C

reta M. Krafsur"z", Joseph M. Neary‘, Franklyn Garrys. Timothy Holts, Daniel H. Gnuldz,
ary L. Mason?, Milton G. Thomas®, R. Mark Enns®, Rubin M. Tuder®, Michael P. Heaton’, Krafsur et al. , 2019

R. Dale Brown'* and Kurt R. Stenmark'*

Pulmonary Circulation 2019; 9(1) 1-13
DOI: 10.1177/20458940 18796804
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Feefg:;?rgﬂse Feedyard CHF New FlllldS!
i e c: : g [ Metabolism and inflammation predict
€ | ﬁ i k l cardiopulmonary outcomes in fattening
& RN J’% - beef cattle. USDA-NIFA (2018-67015-
B ' Feedyard CHF 28241).

Krafsur et al., 2019

Milt Thomas, J. E. Rouse Chair iwa‘ Milt Thomas, J. E. Rouse Chair g’w?

STLIREISIRIR TS SIETIISIRRRISINRLR

Dec. 10, 2018 PAP Distribution

| L/J |

Low PAP High PAP
7\
7N 7N\
q Vhc BRSV Vhe BRSV

. Angus-cross steers.
. Herd with History of FHD.
. Moderate elevation (Eastern

Colorado) ) ) !
. Cooperator of ECRC. “ GCPAP 80
. No prior BRD in challenge Weight (7 wt):PAP; r = 0.06

group
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Change in PAP from 12/10 to 3/18
(n=107)

Boxplot of mPAP PAP Distributions for Dec. 2018 & March 2019
3
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Change in PAP from 12/10, 3/18 to 5/31

(n=107)

Boxplot of mPAP PAP Distributions for
1251 Dec. 2018, March 2019 & May 2019
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Conclusions:

1. PAP is an indicator trait of hypoxia-induced pulmonary
hypertension (PH) in cattle (Bos taurus).

2. PAP has a moderate h2 and is polygenic.

3. High mountain disease (HMD) is the fatal consequence
of right ventricle heart failure.

4. Feedlot heart disease (FHD) appears to involve right
and left cardiac ventricle.

5. AAA-AGI released PAP EPD (> 6,000 ft).

6. We have a lot to learn about mid-late feeding
mortalities in finishing cattle!

Pen-Mate
Krafsur et al., 2019
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