Guloso govju sindroms

(Downer cow):
Ko dara TNFa un ka pret to cinities?

1. Piena triekas céloni

2. Guloso govju diferencialdiagnozes
3. Komplikacijas
4

. Terapija komplikaciju gadijuma



1. Céloni

etiologija patogenéze

e sarmaina bariba { Vitamin D3 receptori zarnas + kaulos

! parathyroid hormone receptori nierés+
(DCAD> 100 meqg/kg DM) un

kaulos

audu reakcija d osteoklastu skaits un aktivitate

e Ca(>80g/d), ! brivpieejamais Ca kaulos
e PI(>50¢9/d) d D vitamina metabolitu sintéze nierés

e I energy (aptaukosanas)

_ . ! cholesteryl kalziferola
e N vecums, piena g.skirne

aktivacija nierés un aknas

o T izslaukums ! brivpieejamais Ca kaulos
(mobilizacija)

l osteoclastu nobriesana

4 radicals/\ mikroelementi




2. Differential diagnosis of "downer co

Downer cow
v

- divas “piena triekas devas" vai

- govs nogulas “24 stundas péc piena triekas arstésanas"

' \

Sekmiga arstésana Arstésana nepalidz
Hipokalcémija Downer cow

Piena trieka Syndrome



2. Differential diagnostic ,,Downer cow*
(modif. n. Dirksen 1990)

Normala reakcija

Izmainita
reakcija

Smags visparéjais
stavoklis

e SMaga trauma:
lGzums, plisumi,
nobrazumi, paralize

e Vielmainas raditaji:

IPI, | Ca, |[K

e Psihogéni céloni

(bailes celties,

nedrosiba,
Insubordination)

e piena trieka
({Ca)

e Tetania (YMg)

e Ketoze

e Aknu koma

e \Védera dobuma
organu slimibas:
... lleuss, peritonitis,
zarnas plisums
e intoxications,
smags iekaisums
dzemdibu celos

e mastitis paralytika




3. Downer cow complication
... = Piena tiekas

komplikacijas?

 aptaukosanas
e endotoksini

* TNFa

e JPi

 { antioksidanti @
e tromboze
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Endotoxin (EU/ml) — milk fever
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Ca (mmol/lI Serum; Fritzsche 1999)
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TNFa koncentracija govim ar
pécdzemdibu slimibam(unpublished)
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TNFa: | P-uzstiksSanos un <, Ca-mobilizaciju{, osteoklastu nobrieSanu



Gulosa govs:

ante partum + post partum ! TNFa

TNFa — |Ca*™"

Komplikacijas aptaukosanas gadijuma



Endotoxins: iekaisuma mediatori: neuromus-
ventricular function (Gorr 2002) :

> Interleukin 1 — | Blood-Ca

» Thromboxans, Prostazyklins and vasoaktive Ami-

ns — hypovolamic Shock

» Hypoglycemia + | Glucose transfer — cells

— 1 Lactate + Dysfunktion + muskulu vajums
» Trombocitu aktivacijas faktors(PAF) — trombi
» + Skeleta + Sirds muskula vajums



» Platelet activating factor (PAF) — thrombi
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4. Terapija (gulosa govs ar komplikacijam)

-9-11gCa™ vaivairak(?)

-PO4

- Mg ++

- KCl 0,4g/kg KM/24h
-Dexamethason e,
- NSAA i

- Antioxidants

- Trace elements

Se, Cu, Mn ...



Piena trieka— arstésanas rezultati(%)

a) Pirmreizéja, b) kopa ar Dex-21-iso-Nicotinat (Pichon 2007)
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4. Therapy by downer cows (complikations)

.9-11g- moreCa  ?
-PO4

e +

- Dexamethason
- NSAA

- Antioxidants

-trace elements

Se, Cu, Mn ...



Ca (mmol/ISerum) bei 1000 ml Ca-Borogluconat in Calcamyl®

(Jehle 2004)
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Jehle (2004):

1000 ml Ca-Borogluconat in Calcamyl®

e Tikai 47% pirmas devas efektivitate.

* ~ne vairak ka 600 ml (Brown et al.
2004)

 Sirds aritmija u.c. blakusefekti bez nopietham
sekam



4. Therapy by downer cows complikations

- 9-11g(C3

- PO4

- Mg +

- KCI 0,4 glkg KM/24h
- Dexamethason
- NSAA

- Antioxidants

-trace elements

Se, Cu, Mn ...



Heinrich Seidel
Leipzig
(1935 bis 1982)

and coworkers

S 5

wHipofosfatémija vai atipiska piena trieka" 2

* Galvenas pazimes

govs normali reage, éd,
nespéj piecelties, vajas pakalkajas

* Caun neorganiskais P (Pi)
viduveja hipokalcemija (p>0,05)
izteikta hipofosfatemija (p<0,01)
reizém hipokalémija

* Sastopamiba
no dzemdibam lidz 30 diena p.p.

1) Seidel H., Schroéter, J. (1966):Mineralstoffbestimmungen im Serum sowie in
der Milch von festliegenden Rindern. Mh. Vet.-Med. 21, 606-613

2) Liebetrau, R., Oetzel, H., Rodiger, W., Schroéter, J., Seidel, H., Steitz, J.,
Trommer, F. (1975): Klinische und biochemische Untersuchungen an fest-
liegenden Milchkihen. Mh. Vet.-Med. 30, 324-331



Hypophosphatemia- 1. pacdzemdibu hemoglobinurija/ Hb-
etiology: piena, anémija / Intoksikacija (Brassica)
2. ¢ fosfatu uznemsana ar baribu

3. “P —saistosa vielas"

4. M1 glikozes infazijas

Hroniska acidoze

Netipiska piena trieka

Smaga piena trieka

Aknu lipidoze

O 0 N O 0 s W N

Citi céloni: Atypical paresis

10. iekaisuma sekas



94 gadijumu retrospektiva analize

(glumenieka dislokacija)

Pi <1.25 mmol/I:

.. . . Hipofosfatémijas

> kliniskas pazimes
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Blood: 1-2¢g Pi-circulation Milké)
10-70g

kidney

Pi-excretiong

!

Na Pi Co - > g
Transporter ||

saliva Mimura et al. 1997 T inflammation
1,2 vomeraoos TNFa ! Sepsis !
Ano o l
NaPiCo- > /5
Transporter I Entero-
cytes

Pi-resorption

Feed: Feces:
1,4g/kgT 1,2 g/kg TS



Pi concentration (mg / dl serum, x) by downer cows after iv therapy
with 90 g Na,HPO,/ NaHPO,/ 500 ml (Lachmann 1980)

Pi (mg/dl) nach Ursolyt-P-Infusion bei Festliegern (Lachmann 1980)

O I B B
0 0-1h 1-4 h 4-8 h 12-24 h post
+ = p< 0,05, ++ = p<0,01, +++ = p < 0,001 inf.

Phosphate-buffer increased Pi-blood-concentration



Pi (mmol / | serum) at downer cows after i.v. treatment with Ca-Boro-

gluconat (red), additional iv NaH:POa (green) and NaH2POQOas partly in

n2
=
1

0-3 -

continuous drip (blue)(Braun et al. 2004)

0 10m 20m 40m 60m 90m 2h 3h 4h 5h 6h 7h 8h 24h 48h 72h
Time
Phosphat-Puffer hebt Pi-Blut-Konzentration



Atipisko “Downer cow” arstésana
(pécdzemdibu septicémija)

1. Glikoze sk. pilienu infuzijas veida
(0.1 mg glucose / hr / kg) ("insulin")
2. propylene glycol per os 2 x 200 g
3. antiphlogistic (NSAA, GCS)
4. antioxidants (Vit C, -. E)
5. Mineral substitution
(90 g Na:HPQ. / NaH:PQ.)
6. antibiotikas

- ierosinataji var but asinis

- clean up output stove
7. heparin (180 IU / kg BW / d)



4. Therapy by downer cows (complications)

-9-11gcCa™
-PO4

- Mg +

-KCl 0.4 gikg kM2
- Dexamethason
- NSAA

- Antioxidants

- Trace elements

Se, Cu, Mn ...



Hipokalemijas celoni un kliniskie aspekti
M. Farll

Medizinische Tierklinik Leipzig

1. Kalija fiziologiska loma

N

. K un skabju-bazu lidzsvars

. K l[imenis asinis dazadu slimibu gadijumos

>~ W

. K piena triekas gadijuma: gadijumi praksée
5. K glumenieka dislokacijs gadijuma (DA)
6. Hipokalémijas terapija

/. Secinajumi



Potassium metabolism (mod. N. Sattler et al. 1998)

K*-intake :
\ feed intake GIT diseases
other diseases
Jgastro intestinal units Acidosis

Resorption rate

external EZR Internal | IZR
equilibrium K* 2% w K* 98%
/ Aldosterone? T
K*-losses: ﬁdney diseases T T Alkalosis
urine, milk, Hyperglycemia
feces, sweat Insuline (T"Na*/K*-ATPase)

Mrenal Elimi-
nation rate

Catecholamine




Backgrounds and combat Hypokalemia
as a clinical problem

M. Furll

Medizinische Tierklinik Leipzig
1. Physiological role of potassium
2. K and acid-base balance
3. Kin the blood of cows various diseases in practice
4. K at milk fever cows: findings in practice
5. K'in cows with abomasal displacements (DA)
6. Therapy of Hypokalamien

7. Conclusions for clinical practice



K and NABE in blood and urine (mmol / |) and pH
in the blood at 5 days fasting sheep

e=K (mmol/l Harn) «=NSBA (mmol/l Harn)
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K and NABE in blood and urine (mmol / |) and pH

in the blood at 5 days fasting sheep
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e==K (mmol/l Harn) e==NSBA (mmol/l Harn)

e oK (mmol/I Serum) = =pH-Wert Blut

K
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Backgrounds and combat Hypokalemia
as a clinical problem

M. Firll

Medizinische Tierklinik Leipzig
1. Physiological role of potassium
2. 3. K and acid-base balance

3. K in the blood of cows various diseases in practice

Kad paradas
hipokalemija?



K (mmol /1) in healthy and ill cows (Hadrich

2007)
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Share (%) K-sample <3.9, respectively. 3.0 mmol / |
periparturient cows in 3444
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Piena trieka parasti ir bez
hipokalemijas
tomer:

,6%
<3,0

mmol/I




Backgrounds and combat Hypokalemia
as a clinical problem

M. Firll

Medizinische Tierklinik Leipzig
1. Physiological role of potassium
2. 3. K and acid-base balance
3. Kin the blood of cows various diseases in practice
4. K at milk fever cows: findings in practice

5. K in cows with abomasal displacements (DA)

K- n02|me etlologijé un terapija?

- 8 e’ e | I Wl Wiwl Wl I . A I} I W1 W Wil W W



K (mmol/I serum) in DA cows at initial (E) and last (A)
examination with restitution or Ex.letalis (Meyer-Miiller 2014)
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Mortality (%) in function of[K+]

100
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K-classes and morbidity in DA cows

O Ulzera O Peritonitis M Enteritis B Septikdmie B Endometritis
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K during septicemia (Flierl et al. 2011)
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K during septicemia (Flierl et al. 2011)

Aﬂ T 2= pe08 ve. g ot B::g; 2 . .
D Septikemia
* E::D 40 N ¥ Nebennierenrinde

T ACTH T Aldosteron
o= NJ N

Aldosterone (pg/ml)

Kalium (mmol/1)
O * 1
< " N
3 S =
5 m"
a4l
{0

R 1Corticosteron ¥ Kalium

K*-Aufnahme :
J Futteraufnahme
Inn‘eres Gleich- I1ZR

AuReres Gleich- EZR
gewicht K* 2% gewqicht K* 98%

Aldosteron

“Mrenale Elimi-
nationsrate




K (mmol /1) and TNF (pg / mml) ap 10 days with 25

COWS per group(Frurll et al. 2006, Hadrich 2007 )

r TNFa
p<0,056 10dap
K - 0,25
Leukos | -0,30
Lactat
BHB
Insulin

TNFo -
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Hypophosphatemia - Hypokalemia

TNFo: Hemmung des NaPiCo-
Transporters I

»3epsis“~> activation of
adrenal cortex (riieri et al. 2011)

J Pi-Resorption | < Pi-Rickre- | P aldosteron- | T~ corticosteron-
an Enterozyten |sorption/Nieren secretion secretion
J Pi- 1 Pi- ™K- TMNa-J K
Aufnahme Ausscheidung excretion influence ?
Hypophosphatamie Hypokalemia




Hypophosphatemia - Hypokalemia

TNFa- inhibition of NaPiCo-
transporter 1! (Shor et al. 2006, Ikeda et al. 2014)

PMTNFa - activation
of adrenal cortex (riierl et al. 2011)

J Pi-resorption J Pi-reab- 1 aldosterone- | M corticosteron-
at enterozytes | sorption/renes sekretione sekretione
J Pi- 1 Pi- ™ K-
intake excretion excretion TNa-JK
Hypophosphatemia Hypokalemia

usually coupled




Backgrounds and combat Hypokalemia
as a clinical problem

M. FUrll
Medizinische Tierklinik Leipzig
1. Physiological role of potassium
2. 3. K and acid-base balance
3. Kin the blood of cows various diseases in practice
4. K at milk fever cows: findings in practice

5. Kin cows with abomasal displacements (DA)

6. Therapy of Hypokalemia

7. Conclusions for clinical practice



y,Hipokalemijas” terapija

1. Pretiekaisuma (sepses) terapija (et . casev 2000:

e Antioxidants:  Vitamin C (5g), - E (1g); Se (10 mg)

e Glucocorticoids: Dexamethason 0,02 mg/kg KM

1

Hinflammatory metabolism"



KCI-Substitution by Hypokalemia

e=KG «==8x0,05g/kg ==2x0,20g/kg

each 12 h 0,20 g KCl/kg KM [K12]

4 each 3 h 0,05 g KCI/kg KM [K3]

Constable et al. 2013

1 4 5 6 7 d

—>per 0s 0,4 g KCl /kg KM/d



Therapy of ,,Hypokalemia"

1. Inflammation (sepsis) therapy aw . casev 2000

2. Hypokalemia-Therapy

* KCL: 0,4 g KCI /kg KM/Tag oral

i.v. 100 bis 200 mmol KCl/Tag per DT

 Kaliumphosphat B. Braun
Dosierung: 0,2 — 0,5 mmol/kg KM/Tag (Mensch)

¢ Kaliumphosphat “Fresenius” imolar Infusionszusatz-Ampullen (Mensch)
Dosierung: 0,4 mmol Phosphat/kg KG/Tag



"Atypical paresis“ — otra
arstésanas reize:

* pamatterapija
+ 500 ml - 90 g Na.HPO./NaH.PO.
+ 0,4 g KCl /kg(k.s.)/diena oral
+ GCS
+ AO




7. K- rekomendacijas praksei

Govis vispar ir bagatigi nodrosinatas ar K

I Kizraisa slimibas GP un neauglibu

K saistits ar ABS

K + asinis un urina neparada govs nodrosSinajumu

K urina/asinis samazinas badojoties

J K iekaisumu gadijumos

J K<2 mmol /| are hopeless at NNR activation

J Kun J Pi parasti saistiti

K terapija: K substitticija = pretiekaisuma lidzekli



4. Therapie in Downer cow complications

- 9-11gdCd

- PO4

- Mg +

- KCl 0,4 g/kg KM/24h
- Dexamethason
- NSAA

- Antioxidants

-trace elements

Se, Cu, Mn....



Se un citu mikroelementu loma piena trieka
patogenéeze (MF)

M. Heilig, D. Bauml, M. Farll, Medizinische Tierklinik Leipzig




Experimental design / eksperimenta dizains

| 195 “Fleckvieh” cows (FV):

- 21 untreated FV-cows (KG)

- 174 MF cows (GP)

———  » Controls:
~ 1. Kliniska un laboratoriska izmeklésana

pirms arstésanas
2. péc arstésanas
3. pie atkartotas arstésanas

M. Heilig, D. Bauml, M. Farll




Laboratory results: Selenium

Se ymol/l
1,4 | |
1,2
1,0

19%
<04
umol/l

0,0
n= 21 145 10 19 174

Gesunde GP+Mastitis GP gesamt
GP ohne ZK GP+Ret.sec./PEM

M. Heilig, D. Bauml, M. Farll




Laboratory results: Se < > 0,4 pmol/I

1.90
B Se <0,4 BSe >0,4pumol/l (medians)

1.70
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1.30

1.10

0.90

0.70

0.50
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0.10
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M. Heilig, D. Bauml, M. Farll




Laboratory results: Selenium

- P&c sarmainas forfatazes (AP)
var zinama meéra spriest par Ca

mobilizaciju

- AP piena triekas grupa zemaka

ka kontroles grupa

- Se pozitiva korelacija ar AP, Ca

un Pi
=) Sc jespejams ir saistits
ar piena triekas patogeneézi

M. Heilig, D. Bauml, M. Farll




Laboratory results: Zink

Zn pumol/l
22 ) [ ) B

20
15]
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5 1

On - 21 145 10 19 174
Gesunde GP+Mastitis GP gesamt
GP ohne ZK GP+Ret.sec./PEM

M. Heilig, D. Bauml, M. Farll




Laboratory results: Ferrum

Fe umol/l 10

0
80 | - P <005+

60 ;
20
40 |
30 ;
20 |
10
n= 21 145 10 19 174
Gesunde GP+Mastitis GP gesamt
GP ohne ZK  GP+Ret.sec./PEM

M. Heilig, D. Bauml, M. Farll




Citokinu ietekme uz osteoklastu veidoSanos un darbibu

(Compston 2001)

Osteoclast precursor _ .
—— P @ = OPG Osteoprotegerin (RANKL)
Proliferation -t IL-B Interleukin 6
M-CSF macrophage-colony stimulating factor
Differentiation GM-C5F granulocyte/macrophage- colony
stimulating factor

RAMNKL Receptor Activator of NF-.B Ligand

IL-1 Interleukin 1
TNFo tumor necrosis factor-a
Mature osteoclast
Apoptosis
+
transformin TGFB IL-1 Interleukin 1
th f tg R TNFo tumor necrosis factor-a
Jrowtaeter IL-6 Interleukin 6

M-CSF macrophage-colony stimulating factor


http://physrev.physiology.org/content/vol81/issue1/images/large/9j0110125005.jpeg

Effects of cytokines on osteoclast production and activity

(Compston 2001)

Osteoclast precursor
cell

Proliferation

+— cytokines

|

Differentiation

Mature osteoclast antioxidants: Se, Cu,
Zn, Mn
antiphlogistica: NSAID

SAID

M. Heilig, D. Bauml, M. Farll



http://physrev.physiology.org/content/vol81/issue1/images/large/9j0110125005.jpeg

Secinajumi

=) Piena triekas gadijuma:
- |Ca, PI, Se, Zn, Cu, TEAC

=) - Mn un Fe — normas robezas

‘ - Cu: augsta korelacija ar procesiem kaulaudos

20% gadijumos pazeminats

=) - + TNFa, T Haptoglobin

M. Heilig, D. Bauml, M. Furll




z: leteikumi “gulosu govju” arstésanai

-9-11gCa++
-P0O4

-Mg ..

- KClI 0,4 g/kg dzivm./24h

- Dexamethason

- NSAA (nesteroidi
pretiekaisuma ldz.)
- Antioksidanti

- Mikroelementi

Se, Cu, Mn ...



