Fertility — energy metabolism — insuline resistence (RQUICKI) - IGF1

Augliba — energijas metabolisms — insulina rezistence - IGF1

a) genotype — 50%

b) phenotype — 50% :

Environment/vide
Feeding/édinasana
Energy

Protein

Minerals
Acid-Base-Balance
Trace elementes
Vitamines
Antioxidants

climate, housing

FFA, BHB, bilirubine, cholesterol

urea, protein, albumin

Na, K, Pi (Ca, Mg)

alkalosis [K (NSBA)], (azidosis)

Se, Cu, Zn, Co, Mn,

R-Carotin, Vitamin A, - E, - C

vitamins, trace elementes/mikroelementi




Fertility — energy metabolism — insuline

resistence (rauickl) - IGF1

Main focus:

/egalvenokart par brivajam taukskabem (FFA — free fatty acids)

1. FF A: after calving /péc atnesanas

2. F
3. F

during caIving /atnesanas laika

before calving /pirms atneSanas

- A days Open /dienas lidz grasnibai

- A insuline resistence = RQUICKI

4. 1GF1



FFA after calving and ovar function
/ Brivo taukskabju koncentracija péc atnesanas un olnicu darbiba
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I Lipolysis : = 4 Luteal phase
(Corp.lut.pers.)
oder Lutein cysts

M Lipolysis :=» Azyklia or
Follikel cysts




Fertility — energy metabolism — insuline
resistence (rauicki) - IGF1

Main focus:
1. FF A: after calving
during calving
before calving
2. FFA:days open
3. FF A :insuline resistence = RQUICKI
4. IGF1




Free fatty acids (umol/l): 10 d a.p.
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Fertility — energy metabolism — insuline
resistence (rauicki) - IGF1

Main focus:
1. FF A: after calving
during calving
before calving
2. FFA:days open
3. FF A :insuline resistence = RQUICKI
4. IGF1




F F A during calving (umol/)
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Dystocia:

- I during delivery

= P Lipolysis

- permanent high<= diseases

Relation to AO

- neg. correlations to TEAC

- pos. to SOD, Albumin, Bilirubin

= P AO-loading,
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Fertility — energy metabolism — insuline
resistence (rauicki) - IGF1

Main focus:
1. F F A: after calving
during calving
before calving
2. FF A :days open
3. FF A :insuline resistence = RQUICKI
4. IGF1



F F A and days open
/ brivas taukskabes un dienas lidz griasnibai

FFA class 3 d p.p. : days open FFA class 28 d p.p. : days open
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Fertility — energy metabolism — insuline
resistence (rauickl) - IGF1

Main focus:
1. F F A: after calving
during calving
before calving
2. FFA:days open
3. F F A :insuline resistence = RQUICKI
4. IGF1



Insuline resistence / insulina rezistence

abnormal insulin receptors / izmainiti insulina receptori

J number of receptors, - permanently elevated insulin levels
/ { receptoru skaits, - visu laiku ™ insulina [imenis

IgG antibodies which inhibit the biological activity of the
insulin / Antivielas (imtnglobulini), kas kave insulina
biologisko iedarbibu

M enzymatic cleavage of insulin / PN insulina fermentativa
skelsana

J, binding of insulin to its receptors / {d/ insulina saistiSanas
pie ta receptoriem

Insulin resistance-promoting proteins: / insulina rezistenci
veicinosSie proteini

TNF-alpha, PAI-1 and resistin




Insuline resistence

* Insulin resistance-promoting proteins:

TNF-alpha, PAlI-1 and resistin

> I Glucose
>  FFA
- M insuline

—_

—

_

1

lg glucose + Ig FFA + Ig insuline



Revised Quantitative Insulin Sensitivity Check Index"
(RQUICKI)

ndartizéts insulina juti r indek

0,18-0,22
lg Glucose + Ig FFS + Ig Insulin

“Insulinrezistence” veselam govim atnesanas perioda
»insulinresistenz® peripartal (RQuICKI mod.): gesunde Kiihe
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0,12

-28 -10 3 28 d p.p.



Revised Quantitative Insulin Sensitivity Check Index"

healthy : uterus ill cows

/veselas govis : slimas govis (drudzis, nometekla aizture,

endometrits, lohiometra, olnicu cistas)

0,24

@ gesund ©"Uterus"

0,22

0,2 A

0,18 A

0,16 A

0,14 -

0,12 A

0,1 -

-28

K

-10

28 d p.p.

uterus ill: Fiever, Ret. sec., Endometritis/Lochiometra, Ovar cysts, twins k= p < 0,05



Insuline in healthy and cows with Ret. sec. and
Ovar cysts (healthy= white)

dap. lap. 1 pp 6 p.p. 24 pp

Woche

Ret. sec. : healthy Ovar cysts: healthy



RQUICKI in healthy and cows with Ovar cysts
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1. lactation : > 1 lactation Ovar cysts: healthy



Fertility — energy metabolism — insuline
resistence (rRauick

z: Free fatty acids / Brivas taukskabes

* Level and duration of lipolysis p.p. = ovar disorders
/lipolizes intensitate un ilsums post partum = olnicu darbibas traucéejumi

* /I lipolysis already a.p. = fertility problems

/ I lipolize jau pirms dzemdibam - ietekmé auglibu

e Dystocia > 1 FFA and ' Anitioxidants

/ Apgritinats dzemdibas - /I FFA un | antioksidanti

 fertility disorders = insulin resistance in 1th wk p.p.

/auglibas samazinasanas = insulina rezistence jau 1 ned. post partum
* MFFA at 1th and 4th wk p.p. = longer days open

/ T'FFA 1. un 4. ned.p.p. > pagarinats laiks [T1dz grisnibai

* tendency: I FFA at 1th wk p.p. >  productive live

/ tendence: 1 FFA 1.ned.p.p. & { govs produktivais muzs




FFA:

-most informative parameter

[informativakakais raditajs

- best control = -4 days p.p.

- different normal values a.p. — p.p. /atskirigas normalas vértibas
< ad hoc therapy
< prophylaxis



NEUER Blut-Schnelltest — Calzium, Magnesium, Laktat und NEFA

=0

11.
111.

Calcium
Magnesium
L-Laktat
NEFA

Calcium 1 Euro
Magnesiuim 1 Euro
Laktat 1,60 Euro
NEFA 3,80 Euro
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/'/ ,
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<

digitales Photometer

QUIDEE GmbH





http://de.wikipedia.org/w/index.php?title=Datei:3GF1_Insulin-Like_Growth_Factor_Nmr_10_01.png&filetimestamp=20061025031724

e Stimulator of cell growth and proliferation / stimu
sunu augsanu un dalisanos
* Inhibitor of programmed cell death / aizkave
apoptozi
* Synthesis in the liver / veidojas aknas
* indicator of the power supply / energijas
nodrosSinajuma indikators
 keyrolein the follicular
maturation and ovulation / absollti nepiecieSam
folikula nobriesanai un ovulacijai :



http://de.wikipedia.org/w/index.php?title=Datei:3GF1_Insulin-Like_Growth_Factor_Nmr_10_01.png&filetimestamp=20061025031724

IGF1 (ng/ml): 10 d a.p.
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IGF1 (ng/ml) — Hadrich 2007
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IGF1 peripartal 1. : > lactation

(Sollner-Donath 2013)
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IGF1 in healthy and cows with Ovar cysts
(healthy= withe)
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|GF1:

.. . agrinais indikators-

jau 4 nedélas a.p. ...


http://de.wikipedia.org/w/index.php?title=Datei:3GF1_Insulin-Like_Growth_Factor_Nmr_10_01.png&filetimestamp=20061025031724

Metabolic-Screening-Fertility

Problem Kontrole, nedélas | Laboratoriskie raditaji asinis vai
1a.p. | 1 p-p- | 3-8 p.p. | citos substratos

Energy X X X FFS, BHB, cholesterol, Bilirubin
Protein X X Harnstoff, Protein (Albumin)
Liver metabolism X X X GLDH, GGT: B

Uterus X X X CK,AST: B
ABB X X K, NSBA, pH-Wert, pi, Ca: H
Minerals X X X Ca: B, H; Pi.: B, H

X X Na, Kt H
Trace elements X J: B, Ha; Mn: Voll-B,Ha,AP: B
Cu: B, Ha; Zn: Ha; Se: B, GPX: Voll-B

R-Carotin X R-Carotin (B, L)
Vitamin E, -C, -A Vitamin E, -C, -A (Vit. AB, L)
Antioxidants X TEAC,(ACW, ACL)




Veselibas stabilizéSana— veterinararsts,,ad hoc“

Konc. energijas vielas |Propylene glycole et al

Lipolizes kavésana ,Energy“ (izdzirdinasana ar udeni,
iev.caur zondi, parenterali)
Vitamin B12 (Catosal®, TIRASANA®)
,Dexamethason”

Veicina gremosanu Genabil®

Zarnu trakta aizsardziba | Dystikum®

Antioksidanti Vitamin E/ Selen, Cu, Mn, Se, u.a.
R-Carotin

Ca homeostaze DCAD, Ca-sali po, Vitamins-D,



Mastitis accumulation - are not enough antioxidants
to blame? / Probléma ar mastitiem — varbit vainigs antioksidantu

trikums M. Furll, Medizinische Tierklinik, Leipzig

Mastiti
- cause for selection before fertility

disorders and claw diseases / kopa ar

neauglibu un nagu slimibam galvenais goviju

% brakéesSanas iemesls

- 2-4 centi uz litru piena—> apm. 150-
200 €/ uz govi/ gada

T by subclinical mastitis = damage

http://www.que.at/html/nutztiere/rind/mastitis.html

2050 times more likely

letekme uz ekonomiku un dzivnieku labturibuf




Edinasana un tesmena veseliba (wendt et al. 1998)

Faktors letekme sekas
* | Energy post partum Jliver damages” Mastitis
Ketosis — subklinisch  |{ Phagozytosis T cell count
- klinisch Immunsuppression T Fat
* 1T Protein T NH3/rumen subcl. Mastitis
Liver stress clin. Mastitis
* 1 carbohydrates Rumen azidosis T cell count
! crude fiber ! Ca clin. Mastitis
* Phytostrogens Ostrogen effects edema
Mykotoxins Immunsuppression T cell count
J Phagozytosis Mastitis

* Nitrat/Nitrit
manure-N
Brassica-feeding

d Vitamin E/Se

Immunsuppression
Hypoxamia, mucous
membrane irritation

T cell count, Vitamin
demand, mucous
membrane irritation

Immunsuppression
! Antioxidants

subkli. Mastitis
latent infections




Mastita agrina diagnostika

Differenz der Ruckenfettdicke (mm)
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Mastita agrina diagnostika

> Antioksidantu noteiksana?

» Tesmena limfa izmeklesana®?




Oksidativais stress

Milch je Kuh und Jahr in kg
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Govs izslaukums T =P \/ielmainas procesi tesmeni T

A 4

Pastiprinas skabekla izmantosana

)
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Aktivo skabekla radikalu veidosanas T

Quelle: BMELV, Stat. Bundesrt, BLE Antioksidantu lielaka vajadziba un T
patérins

- Rupjas baribas kvalitate un sastavs l

- Baribas piedevas

- NepiecieSamas rekomendacijas???



Antioksidanti

Trolox equivalent
antioxidativ capacity
(TEAC)

(Miller et al. 1993)

Antioxidant Capacity
of Lipid-soluble

Components (ACL)
(Popov u. Lewin 1996)

Antioxidant Capacity
of Water-soluble

Components (ACW)
(Popov u. Lewin 1994)

Desferroxamin Vitamin E Vitamin C
(a-, B-, d-Tocopheroal,
Bilirubin Tocotrienol) Bilirubin
Harnsaure / urinskabe Vitamin A und Provitamine Liponsaure
N (a-, B-, y-, Carotine, _
Vitamin C Retionol, Retinsaure) Melatonin
A-Tocopherol Vitamin D Albumin, Ceruloplasmin,
Hemopexin, Haptoglobin,
Glutathion, Albumin Ubiquinol-10 Glutathion, Aminosauren

Mannitol, Glucose, Ethanaol,
Heparin, Harnstoff, Creatinin

Xanthine und Luteine

Glucose, Mannitol




Limfatiska sistéma un piena dziedzeris

- Paraleli asinsvadiem: N

paranhima un zemada un pastavigs tiklojums pupg

A

(Ziegler u. Mosimann 1960)

Eferentie limfvadi

5 - Anulus

v inguinalis externus
Apatencaedorna B\ 1) . efferentes Lymphgefdf3

V. pudenda externa ——  Ramus labialis dorsalis

der V. pudenda interna

- Lnn. mammari

V. labialis ventralis

N. genitofemoralis —

—  A. mammaria cranialis
Quelle: Dyce K.M., Sack, W.O., Wensing, C.J.G. (2010): Textbook of veterinary
A. u. V. mammaria caudalis Anatomy. 4. Aufl, Elsevier Verlag, S. 725

i, . I- f . X1 .
rentie limfvadi - Skidruma un molekulu transporta

it sistéma no intersticiala skidruma(Swartz
Sinus lactifer, Pars glandularis 2 O O 1 )

Sinus lactifer, Pars papillaris

— Ductus papillaris

Quelle: Kénig, H.E., Liebig, H.G. (2008): Anatomie der Haussaugetiere. 4. - Sa Stévs at bi |St i nte rSti C i é Ia.' a m
Aufl., Schattauer, 5.471 vy .
skidrumam.



Dzivnieki un metodes

- Asinu paraugi: vena caudalis median (astes véna)

- Limfas paraugi: periféro limfvadu punkcija(zemadas) afferent,

limfvadi tesmena kaudolateralaja virsma




Dzivnieki un metodes

vesels

Akuts klinisks mastits

Lymph Blood Milch

Lymph Blood Milch



Antioksidanti laktacijas laika
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AO - asinis pieaug, limfa konstanti



Mastitis

x

lack!

(o4 %& | @’?q
&/{;\ @4_

Abbildung 6: GPX-Aktivitat (U/g Hb) im Vollblut bei gesunden und an LMV erkrankten

DSB-Kuhen mit und ohne Mastitis (unterschiedliche Buchstaben
lkannzairhnan cinnifikanta | Intarerhiada mwierhan dAan (Griinnan)



Tabelle 25: ACL-Konzentrationen (umol/l) im Blutserum und in der Euterlymphe bei
gesunden und an LMV erkrankten DSB-Kiihen mit und ohne Mastitis

(X (P45 - P75), unterschiedliche Indices kennzeichnen signifikante

Unterschiede innerhalb einer Zelile),

LMV+ LMV+
gesund Mastitis andere BK
Serum 8,47 8,97 7,61
ACL (6,80-1370) | (6,15-10,82) | (6,07 -8,67)
Hmol Lymphe 4,52° 2,58" 2,22°
ymP 3,65 -6,22 2,01-4,06 (1,64 - 3,74)
SP
(Mann-Whitney-U-Test) p <001 p<0,01 p<0,01

Mastitis, R-Carotin und Vitamin E !
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Abbildung 9: Calciumkonzentrationen (mmol/l) im Blutserum und in der Euterlymphe
bei gesunden und an LMV erkrankten DSB-Kihen mit und ohne Mastitis
(unterschiedliche Buchstaben einer Zeile kennzeichnen signifikante

Unterschiede innerhalb des Mediums)

Mastitis
and

Cal



Results Age of cows and days p.p.

Alter (Jahre)

9, 600
8,0 — T
500
7,0
400
6,0 —1— -
5,0 S 300
H ©
4,0
200
30 Gruppe Gruppe
20 [] Ges 100 ] Gesund
1,0 Mas 0 —L S— Mastitis

Hagen J, Sack U, Flrll M. Wien Tierarztl Mschr. 2011: 98; 25-32
older cows Hagen J, Fiirll M. Wien Tieréirztl Monatsschr. 2010: 97,270-8



Results

Laktation

6,0

50

40 —T1—

3,0
2,0

0,0

Serum/Lymphe

higher lactation
lower BCS

Lactation and BCS

4,0

3,0

3
Q 2.0
Gruppe
[ ] Gesund 1,0
Mastitis
0,0

Gruppe

] Gesund

Mastitis

Hagen J, Sack U, Flrll M. Wien Tierarztl Mschr. 2011: 98; 25-32
Hagen J, Furll M. Wien Tierarztl Monatsschr. 2010: 97,270-8



Results BHB und FES Diss. Hagen 2011

1, 1.250
1,0
— 1.0001
g ° — - 3
= = 750 T
S o
£ ,0 g
T ? 500
@ _
o4 7 -
// Gruppe Gruppe
2 ——  —— |[OGesunc 2501 — % [] Gesund
0,4 [ Mastiti 0| — % —— | Mastitis
Lymphe Serum Lymphe Serum

Hagen J, Sack U, Flrll M. Wien Tierarztl Mschr. 2011: 98; 25-32

greater fat mobilization Hagen J, Fiirll M. Wien Tieréirztl Monatsschr. 2010: 97,270-8



Results

Protein and Fe
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100,0

40,
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Mastitis
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Serum

higher Protein

lower Fe

Fe (umol/L)
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w
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10,0,

0,0

L
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Gruppe

[] Gesund

Mastitis

Lymphe

Serum

Hagen J, Sack U, Flrll M. Wien Tierarztl Mschr. 2011: 98; 25-32
Hagen J, Furll M. Wien Tierarztl Monatsschr. 2010: 97,270-8



Results ACW (umol/l) Diss. Hagen 2011

250

200;

150;

d Gruppe
50; b

/ ] Gesund(n =67)
; /
0 W - 771 Mastitis(n = 66)

Lymphe Serum

a/b u. aa/bb - p <0,0001; a/aa u. b/bb - p <0,0001

fewer ACW Hagen J, Sack U, Firll M. Wien Tierarztl Mschr. 2011: 98; 25-32

Hagen J, Furll M. Wien Tierarztl Monatsschr. 2010: 97,270-8



Vitamin E/ Selenium piedevas

Experimental grupa VG
Totale mixed ration

Mineralbariba ar vitaminu E
un Selenu :

Selengehalt:0,5 mg/kg TS

Vitamin E: 300 mg/kg TS =
447 IU/kg TM

28.11.2014 Sandra Fischer

Control grupa KG
Totale mixed ration
Selengehalt: 0,3 mg/kg TS

Vitamin E: 75 mg/kg TS=
111,75 IU/kg TM




Results- Morbidity (n)

Anzahl der betroffenen Tiere

Ret.sec. GP Septikéamie Mastitis Klauenerkr Pneumonie Diarrhoe obB
Erkrankungen

B VGn=23 []KGn=24



Results- GPX

b cB
b
cA
a
140
120
100 -
80 -

60 - [ Kontroligruppe

w

40 I Versuchsgruppe
3 Wo 2-4d 3 Wo
a.p. p.p. P-p-

GPX-Aktivitaten (U/gHk) in Versuchs- und Kontrollgruppe zur klinischen
Wirksamkeitsprufung einer mit Vitamin E und Selen angereicherten
Mineralstoffmischung im peripartalen Zeitraum, Signifikanzen (p<0,05) zwischen den
Gruppen (A/B) und zwischen den Entnahmezeitpunkten (a/b/c)



Results- SOD

SOD (U/g Hb)

20.000
b
15.000
10.000
5.000
B KG
0 VG

3Woa.p. 2-4dp.p. 3 Wop.p.

SOD-Aktivitaten (U/gHb) in Versuchs- und Kontrollgruppe zur klinischen
Wirksamkeitsprufung einer mit Vitamin E und Selen angereicherten
Mineralstoffmischung im peripartalen Zeitraum, Signifikanzprufungen (p=<0,05)
zwischen den Gruppen (a/b)



Results - TEAC and ACW

TEAC

TEAC (umol/l) ACW (umol/l)
400 150
b
350 - 125 b
c
b
100 -
300 -
a
75 |
250 -
50 |
a a
200
B E
150 4 [1Kontrollgruppe 0 Er [ 1Kontrollgruppe
100 B Versuchsgruppe -25 [ Versuchsgruppe
3 Wo 2-4d 3 Wo 3 Wo 2-4d 3 Wo
ap. p-p- p-p- a.p. p-p- p-p-

TEAC = Trolox equivalente of antioxidative capacity
ACW = water soluble antioxidative capacity



Kopsavilkums

» Mastita riska faktori: acidoze, lipomobilizacija, ketoze,

seléna / vitaminu / antioksidantu trakums
» Imunologiski paaugstinats haptoglobins + TBFa
» AO p.p. Paaugstinas asinis un limfa

» Mastita gadijuma limfa: AO (ACW, ACL, GPX) batiski {,, tapat Fe, Mg, Ca

- neutrophils, lymphocytes, monocytes T
> { AO izmainas dazadu mastitu gadijumos
» Vitamina E un Se papildus doSana samazina mastita iespéju - TNAO

» Vielmainas raditaju kontrole, ja mastits ka ganampulka probléma!



Mastitis-Prophylaxis

. . . tai skaita:

» Vitamina E-, Se-, 3-karotina-nodrosinajums,
» Nodrosinajums ar energiju

» Nodrosinajums ar Ca, Mg, Fe
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