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Abstract
) is one of the most important metabolic disorders
This study was conducted for evaluation of clinical situation and
status  of lactating Holstein-Friesian cows that suffered from chronic
3 hypol?hosphatemia in Egypt. A total number of twenty seven lactating Holstein-Friesian cows belonged
. to Giza and El-Behera governorates were included in the present study. Fifteen of them were
apparently healthy and fed on concentrate mixture and roughage while twelve of them were suffered
: fr.om pronounced lameness, peculiar slow creepy gait, stiffness, gradual decrease in milk yield and
~ pica. Results showed significant (P<0.05) increase in respiration and pulse rates in affected cows. Also,
there was significant (P<0.001) decrease in the levels of hemoglobin, PCV, and RBCs count while
MCV, MCH and MCHC showed significant increase (P<0.05 and P<0.01) respectively. Significant
(P<0.001) increase was recorded in the levels of serum BUN and potassium while there was significant
(P<0.001) decrease in the level of serum inorganic phosphorus in cows with milk lameness. This data is
one of few records about chronic hypophosphatemia (milk lameness) in Holstein-Friesian dairy cows
among Egypt.

Key words: Milk Lameness, Holstein-Friesian cows, Hematology, Biochemistry.

- Chronic hypophosphatemia (milk lameness
- concerning dairy cattle.
- hematobiochemical

Introduction essential biological functions such as
Hypophosphatemia (milk lameness) is one oxidative  phosphorylation, oxygen
of the most important metabolic disorders delivery, and buffer for acid-base balance,
concerning dairy cattle. The clinical glycolysis and generation of adenosine
relevance of hypophosphatemia in triphosphate (ATP). Without the latter,
diseased and periparturent cows is still many physiological processes couldn’t be
under research and continuous debate completed (Griinberg, 2008). At an
(Griinberg et al., 2015). Such disorder individual farm level, there is a significant
was considered as the second most imbalance between phosphorus inputs and
commonly noticed in dairy cattle next to outputs as cow didn’t utilize dietary
the simple lack of total feed (Morrison phosphorus very efficiently and about 70%
and Whitehair, 1963). of its content can end up in manure
Hypophosphatemia was a major disease (Ferris and H:‘lrrison, 2014). Chronic
facing high yielding dairy cattle with hypophosphatemla' can b.e resulted from
detrimental economic consequences (Al decreased absorption which may lead to
mujalli, 2010). Phosphorus poor feeds and muscle weakness and osteomalac':la
feed products beside some occasions when (Maxwgll and Kleeman, 1'990). Milk
there is calcium excess and/or vitamin A production  had strong  impact on
deficiency are considered the principle phpsphorug homeostasis in dairy cows as
causes of hypophosphatemia (Abdou et mllk-contamedapart of phosphox:us which
al., 1986). Also, the national research was independent from other part in plasrpa
council (NRC) recommended that dairy (Morse et al., 1992). Affected cows W1_th
cow rations shouldn’t less than 0.32 % milk lameness .showed allotnophaglla,
from dry matter intake. Another important lameqess, peculiar slow creepy  gait,
cause that Egyptian soil considered one of unthriftness, poor growth., weight loss,
semi-arid tropical areas that suffered from decrc?ased milk production and .low
phosphorus deficiency and need to be fertility (Abdou et al., 1986; Betterridge,
fertilized with phosphorus (Koala et al., 1989; Chqu et al., 1998 and Kaya et al.,
1988). Phosphorus had an important 2008). 'Thls study was _cgnducted for
metabolic role that shared a variety of evaluation of clinical and
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Materials and Mcthods Jactating
A total number of twenty seven a; ld in
Holstein-Friesian cows Were incluce d
. imals belongc
the present study. These an!  ates.
to Giza and El-Behera goVCmORMh
Fifteen of them were apparently bea 31,
and fed on concentrate mixture an
roughage while twelve of them were
suffered from pronounced 12_““3“?52
stiffness, gradual decrease in milk yiel
and pica. Clinical examination was aPPth
to each cow and performed according to
Radostitis et al. (2007). Two b[oqd
samples were collected from jagular vein
of all examined cows in the present study
and the first sample was collected with
anticoagulant (EDTA) for examination of
hemoglobin concentration, packed cell
volume, red blood cells count, MCV,
MCH, and MCHC according to Feldman
et al. (2000). The other blood sample was
collected without anticoagulant and left to
clot then centrifuged at 3000 rpm for five
minutes and serum was separated
according to Kaneko et al. (2008) and
used for estimation of total protein
(Kaplan and Szalbe 1983), albumin
(Tietz, 1990), globulin, glucose (Zilva
and Pannall 1979), BUN (Tietz, 1990),
triglycerides  (Stein, 1987),  total
cholesterol  (Roeschlau et g, 1974)
calcium  (Young, 1990), inorganic:
phosphorus (Daly and Ertingshausen
1972), magnesium  (Thomas, 1998)
sodium (Henry et al, 1974) and potass; ,
(Hoeflmayr, 1979) accordj o
t . Ing to specific
est kl'tS produced by
g:;ggostlcs, hl'\;IDSS’ GmbH,
an
using yki:: ]eprgg)lll:.lccoes(;3 WSS
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exclusion of parasitic Infestatjop aCCOrdiI?gr
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Results
esent study was applied on twenty
lIolstcin-FlrieSll;n Cod":S lll’lcludcd
- arently healthty and twelve cqy,
ﬁf;?:rlzsp?rom milk lameness, Historicas]
?:nns records revealed that calculateg
dietary inorganic phosphorus was less thay
0.15% of DML Also, clinical signs were
appeared for more than two weekg and
lamencss was treated traditionally withoy
exploring  the real cause. Resylts of
physical parameters were shown In table
(1) (fig. 1). These results }ncluded
significant increase (PSO.QS) in  both
respiration (29+1.06 time/min) and pulse
rates (67£2.04 pulse/min) in cows suffered
from milk lameness in comparison to
control healthy cows (22+2.01 time/min)
and (60+1.03 Pulse/min) respectively
while there was non-significant increase in
rectal temperature in comparison to
control healthy group. Toward
hematological examination, there was high
significant decrease (P<0.001) in the
levels of hemoglobin concentration (g/dl),
PCV (%) and RBCs count (X%pl) in cows
with milk lameness and these levels were
4-35i0..24, 13.6+£0.66 and 2.79+0.17
respectively in comparison to healthy
COWs 9.62+0.32, 29+1.04 and 6.2+0.21
iii"iiﬁ‘f‘?% i(table 2) (fig. 2). Regarding
(%) showed f;_eS, 'fl\"ACH '(pg) B 0
and e ignificant increase (P<0.01)
35,750 o4 res‘u]ts _Wwere 17.6+0.76 and
apparent] r§5pect1vely in comparison 10
33-&0.13' calthy cows 153+0.04 and
affected co\‘;'especuvely, MOV 8
With contpe| S was 4924+1.57 chparfd
Significance gproup 46.1+0.20 with mild
Parameter (P<0.05) increase for such
(Table 2) (fig. 2)
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Table 1. Respiration, pulse rates and rectal temperature of Holstein-Friesian cows suffered from milk
lameness versus apparently healthy cows.

. . Apparently healthy cows Cows with milk lameness
Respiration rate (time/min) 22 +£2.01 29 + 1.06°
Pulse rate (Pulse/min) 60 +1.03 67 +2.04°
Rectal temperature (C) 38.6 £ 0.08 38.8+0.05

c: P<0.05

m Apparently healthy cows

m Milk lamness

Rectal
temperature
(C°)

Pulse
(pulse/min)

Respiration
(time/min)

Figure 1. Showed respiration, pulse rates and rectal temperature in cows suffered from milk lameness
and apparently healthy cows.

Table 2. Hematological blood parameters of Holstein-Friesian cows suffered from milk lameness
compared with apparently healthy group.

Apparently healthy cows Cows with milk lameness

Hemoglobin (g/dl) 9.62+0.32 4.85+0.242
PCV (%) 29 + 1.04 13.6 + 0.66°
RBCs (X%pl) 6.2+0.21 2.79+0.17*
MCV (fl) 46.1+0.20 492+ 1.57°
MCH (pg) 15.3 + 0.04 17.6 + 0.76°
MCHC (%) 33.1+£0.18 35.7 + 0.74°
a: P<0.001 b: P<0.01 c: P<0.05
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Figure 2. Hematological blood parameters of Holstein-Friesian cows suffered from milk lameness

compared with apparently healthy cows.

" Concerning serum biochemical comparison to control healthy group

" constituents (table 3) (fig. 3), the present
~ study showed that there was a mild
significant (P<0.05) increase in serum
. glucose level (mg/dl) and the recorded
~ level was 58.6+£2.11 in affected cows in

57

52.8+1.57. In term of blood urea nitrogen
(mg/dl), there was high significant
(P<0.001) increase in affected cows (table
3) (fig. 3) and the recorded level was
72.7+3.73 while this level in control group
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was 43.5+1.46. Regarded 0 rated that

horus (mg/dl), results il
g:?rsep was (higg/h )signiﬁcant (9503)?3
decrease in affected cows (333 'ws
compared to apparently healthy c}?igh
(6.820.26) (table 3) (fig. 4)- A 18
significant increase (P<0.001) was notic
Table 3. Serum biochemical constituen
compared with apparently healthy cows.

ts of Holstein-Frie

Apparentl healthy cows
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in the level of serum potassium

as the recorde

d level in the affect::ln::ol/l)

Ws
5.99+0.36 when compared tq o
g::)sup 4.2+0.15 (table 3) (fig. 4) Ntrg)

parameters showed a non-significy
when compared to control group,

. Othe['
nt data

sian cows suffered from milk lamﬂness

Cows with mik Tapgzee
7.02 + 0.17 §

7.1+£0.22
Total protein (g/d1) 3.1+0.12 3.36+0.1]
Albumin (g/dl) 3.89+£0.16 3.61+0.19
Globulin (g/dl) 528+ 1.57 58.6+£211¢
Glucose (mg/dl) 435 1.46 712.7+373
BUN (mg/dl) 52063 8.16 0.5
Triglycerides (mg/dl) 476+ 4.71 156.6 £ 453
Total cholesterol (mg/dl) 1020 £ 05—
Calcium (mg/dl) 10.7 £0.43 29£0.25
— = K‘\
Inorganic phosphorus (mg/dl) 6.8+ 0.26 33%\
Magnesium (mg/dl) 2.10.12 2.43+0.19
. \
Sodium (mmol/1) 1546+ 2.76 157 £2.19
Potassium (mmoUl) 42+0.15 599+036°
a:P<0.001 ¢ P<005 T
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Figure 4. Serum electrolytes levels of Holstein-Friesian cows suffered from milk lameness compared

with apparently healthy cows.

2 P
S

Figure 5. Mild arcing of back, stiffness and inability to move in adult lactating Holstein-Friesian cow
suffered from chronic hypophosphatemia.

Discussion
The main objective of the present work is
shedding the light on the clinical and
hematobiochemical changes associated
milk lameness in Holstein-Friesian cows
in Egypt. The present work inc'lu(%ed
twenty seven lactating Holstein Friesian
cows belonging to Giza and E!—Behera
governorates. This number included
fifteen apparently healthy cows and twelve
cows suffered from milk lameness. Heavy
lactation and  dietary ~ phosphorus
deficiency were the principle causes of
chronic hypophosphatemia that were
recorded and this was inconsistence with
Benjamin, (1978); Bhikane et al. (1995),
and Griinberg et al. (2015) who revealed
that feeding lactating cattle about 40%
below the daily phosphorus requirements
over five weeks resulted in rapid decline

59

of plasma phosphorus to reach its nadir
within one week of depletion. The most
prominent recorded clinical signs were
lameness, allotriophagia, peculiar slow
creepy gait; weight loss and gradual
decrease in milk yield (fig. 5). Other
animals were seen eating soil, dirt, ropes,
fecal matters or lick the walls and water
troughs. These findings were similar the
observations of Stober, (1978); Kronfeld,
(1980); and Mousa, (1998). Clinical
examination included respiration and pulse
rates showed significant increase (P<0.05)
in cows suffered from milk lameness
(table 1) and these findings were in
agreement with Benjamin, (1978), and
Abdou et al. (1986) as there was severe
anemia linked to inability for carrying and
exchange of oxygen by tissues that was
needed for various metabolic processes.
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serum
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comparison to aPPa“n”.y. R
(table 3) (fig. 4). T!1e cllmcfﬂlwsilb
more p.ronounced in ,casje;elowf’ mg/dl.
inorganic phosphorus leve findings of
This finding matched the  al. (1986);
Gartner et al. (1982); Read € d‘ Cheng et
Jubb and Crough, (1988), &0 - "
al. (1998). It is ofyalue nc.>t1cmgq horas in
decline in serum inorganic phosp™ ery
some cases was the hidden enemy rlor] \iuys
late clinical symptoms when phosp 10U
level decreased markedly. Serlml BOl)
revealed high significant (P<0.0 .
increase in cows with milk Jameness
compared to healthy cows (table 3). These
data were in accordance with Latimer ¢t
al. (2003) and Stockdale et al. (2005) as
both starvation and dehydration were
considered the main causes of increased
BUN. Regarding serum glucose lcv'cl,
study revealed that there was mild
significant (P<0.05) incrcase in COWS
suffered from milk lameness when
compared with apparently healthy cows
(table 3). Elevation of serum glucose level
was attributed to the endogenous release
of corticosteroids when stress increased as
a resulted from chronic
hypophosphatemia. ~ This  explanation
comes in agreement with Singari et al.
(1991) and Stockdale et al. (2005).
Another reason was dehydration which
consid'ered a source of decreased renal
perfusion resulting in reduction of
glomerular filtration rate and increase in
serum glucose level. This finding
disagreed with Selim et al, (1998) and
Kurek et al. (2010) who recorded
decrggsed serum  glucose  ip such
conlelor}. The present study included 5
ngn—sngn.lﬁcant decrease in the serum
triglycerides ]g:}eil(:ict:sls was similar the
Abd  El-Raof, F.M,
Investigations on lamencs y
hypophosphatemia i Eg)s,pf[jil:] tg chronic
clinical hematologica] and b; Uffal(_)es:
studies with trials of treatment S‘°Chemlcal
Veterinary Medicine Journal 1(’) uez Cang|
Abdou, O. M., Radwan, y 4 (I):1-9,
Soliman, A.S., ang ,El-.N.’ Arab, RM,,
(1986): A first record of $]1‘Y96hy, T.K.
_ ik lamene
S8

(2006): Field

Al mujal)j,

Benjamin,

IOWa
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urek et al. (2010) (tap), 3)
e decrease was dflc to loss of energy
This nobililmion of the CO\\" own
d 1 Toward serum potassium jey,,
| milk lameness sl'mwcd a higt;
(P<0.001)  increase in
to control healthy ¢qy.
Destruction of cc?lls .d_uc lo‘oxidz‘ltiw Slresé
<ide increase fl'i_‘g"'ty of RBCs, leads ¢,
bu’, e of potassium content out of )
!eak%hsma resulted in this increase,
into P Conclusion
from {he present 'sludy, it_ can g
concluded that lactating Hglstcm-Fnesian
cows are prone easily 1o milk lameness i
Egypt as on an m(.;ilwdu_al fa_rm levels,
thore were many disruptions in feeding
programs and calcium to p.hOSph()ms ratio
of rations. Also, soil in Egypt was
considered deficient in phosphorus and
nced to be fertilized periodically with
phosphorus. Cases with milk lameness
showed peculiar slow creepy gait,
Jameness, allotriophagia, weight loss and
gradual decrease in milk yield. Also,
marked anemia, severc decline in scrum
level of inorganic phosphorus and increase
the levels of glucose, BUN and potassium
were noticed. The final breaking point is
how to obtain greater milk yield from
animals in progressive farms without
causing phosphorus deficiency, imbalance
and chronic hypophosphatemia.
Acknowledgement
The authors acknowledge the valuable
?g\:[)rts of Dr. Hitham Abdel-Saeed,
o Url:erdgf. internal rqedicipe, dept'lrtment
faculty lg}ne anq infectious  diseases,
veterimary medicine, Cairo

University for achieving all the steps of
this research,

findings of

reSC]‘VCS:
COWS wit
sigﬂi ﬁcfiﬂl
comparisoh

(chronic py

in Egypt, Pophosphataemia) in buffaloes

etAM?vd;' J, 340165181
b A« M. (2010): Clinical an
(ggztl_emmal' Studies on hypophosphatemid
th Scpart}lrlellt haemoglobinuria) in cattle:
for a:]eintlﬁc congress of Egyptian society
129_13;1&11 Management, 25-28 October:
(1978):  Outline of
Pathology, 3" Editio™
Y, Press, lowa, USA.

Veterinary Clinic‘al
State Universi

CamScanner


https://v3.camscanner.com/user/download

—

peﬁel'ridge, K. (1989)1 A survey of the
. phosphorus anfi calcium contents of pasture
and the serum inorganic phosphorus caleium

. content of cows on four Manawaty dai
* farms. New Zealand Vet. J., 137- 51-55
' Bhikane, A. U.,.Ali, M. S, Narladka;-, B.
- W. and Kawitkar, S. B, (1995): Post
. parturient haemoglobinuria in a crossbred
. cow and its treatment. Indian Vet
Journal, 72:734-736.

" Cheng, Y., Goff, J. P, and Horst, R. L.
- (1998): R(:_storir}g normal blood phosphorus
concentrations in hypophosphatemic cattle
4 ;Négh sodium phosphate. Vet, Med. 93- 383-

Dal}', J.A and Ertingshausen, G. (1972):
- Direct method for determination of
- inorganic phosphate in serum with the
centerifichem. Clin. Chem. 18:263.

' Feldman, B. F., Zinkl, J. G., Jain, N. C. and
- Gasper, P. E. (2000): Schalm’s Veterinary
- Hematology, Fifth Edition, Wiley Blackwell
. publishing, Ames, Iowa, USA, pp.: 504-507.
Ferris, C. P. and Harrison, J. (2014):
. Reducing phosphorus level in dairy cow
. diets. WCDS  Advances in

- Technology, Volume 26: 209-220.

Gartner, R. J. W., Murphy, G. M. and
. Hoey, W. A. (1982): Effects of induced,
subclinical phosphorus deficiency on feed
. intake and growth of beef heifers. J. Agric.
. Sci. Camb., 88: 143-150.

Griinberg, W. (2008): Phosphorus
| homeostasis in dairy cattle: Some answers,
more questions. Tri-State Dairy Nutrition
" Conference, 22, 23 April: 29-35.
| Griinberg, W., Mol, J.A., and Teske, E.
. (2015): Red blood cell phosphate
. concentration and osmotic resistance during
dietary phosphate depletion in dairy cows.
Journal of Veterinary Internal Medicine,
- 29:395-399.

- Henry, R.F., Cannon, D.C.
" Winkelman, J.W. (1974):

Chemistry Principles and Techniques.
Ed. Harper and Row, Hagerstown, M.D.
Hoeflmayr, J. (1979): Praxis and Helferin 8.
' Jubb, T, F. and Crough, K. F. (1988):

. Phosphorus supplementation of cattle. Aust.
Vet. J., 65: 264-267.

] Kaneko, J. J., Harvey, J. W. and Bruss, M
E L. (2008): Blood analyte

reference values in large animals. Clinical

erinary

Dairy

and
Clinical
2nd

VMJG Vol. 63 (1)- No. 55 - 63 January2017

ISSN1110-1423

_

bio.c!lemistry of domestic animals. 6"
Edition, Academic press, San Diego,
California, USA.

Kaplan, A. and Szalbo, J. (1983): Clinical

chemistry: Interpretation and techniques, 2™
ed. P157.

" Kaya, A,, Akgiil, Y. and Yiiksek, N. (2008):

Studies on the etiology and treatment of
hypophosphataemia developed naturally in
cattle from Van region of Turkey.
Medycyna Wet., 61: 171-174.

Koala, S., Sims, J. R., El-Attar, H. and El-
Halafawy, M. (1988):  Phosphorus
deficiency in the semi-arid tropics and
implications for grain legume production.
World Crops: Cool Season Food Leguines,
Kluwer Academic Publishing, pp.: 205-216.

Kronfeld, D. (1980): In “Bovine Medicine
and Surgery”, 2" Edition, edited by H. E.
Amstutz. Am. Vet. Pub, Inc., California,
USA.

Kurek, L., Lutnicki, K., and Banach, A.
(2010): Various types of hypophosphatemia
in dairy cows and the clinical implications
depending on the intensity of the deficiency.
Bull. Vet. Inst. Pulawy, 54:35-41.

Latimer, K. S., Mahaffey, E. A., Prasse, K.
W., Duncan, K. W. and Prasses, S.
(2003): Veterinary Laboratory Medicine:
Clinical Pathology. 4™ Ed. Iowa State Press,
Ames, lowa, USA.

Levesque, R. (2007): Programming and data
management: A guide for SPSS and SAS
users, fourth Edition, Chicago, USA.

Maxwell, M. H. and Kleeman, R. (1980):
Clinical disorders of fluid and electrolyte
metabolism. 3“ Edition, Me Grow-Hill
Book Company, London.

Morrison, S. H. and Whitehair, C. K.
(1963): In “Diseases of Cattle” 2™ Ed.
Edited by Gibbons, W. G., Am. Vet. Inc.,
California, USA.

Morse, D., Head, H. H., Wilcox, C. J., Van
Horn, H. H., Hissem, C. D. and Harris, B.
(1992): Effects of concentration of dietary
phosphorus on amount and route of
excretion, J. Dairy Sci., 75: 3039-3049.

Mousa, S. M. (1998): Diagnosis of
hypophosphatemia in buffaloes with special
reference to biochemical constituents of
urine, Zag. Vet. J., 25(1):63-68.

Ogawa, E., Kobayashi, K., Yoshira, N. and
Mukai, J. (1989): Hemolytic anemia and

61

CamScanner


https://v3.camscanner.com/user/download

ISSN1110-14;,

17
anuary20 -
VMJG Vol. 63 (1) _ M., Ali, A-A. and Abdai,
et S0 ncstgangy
. A PTASSS y ia in Egyptian pyfp,
Latimer, K. S., Mahaffcy, Ed Prasseo, hypophosphatemt2 al }iynlzatol ! aloc
. : icine: . ors _
W., Duncan, K ‘:b:rl;tory Medici Risk factors, clinic Ogicaj
. i a ress
(2003): Veterinary Press,

h a State
Clinical Pathology. 4" Ed. Jow

Ames, Jowa, USA. '
management: A guide or USA
users, fourth Edition, Chicago, R : (1980):

Mazxwell, M. H, and K]c'emané el.ectrol}’te
Clinical disorders of fluid an il
metabolism. 3 Edition, Me Grow
Book Company, London. _

Morrison g >II1 and Whitehair, S K.

Tn “Di f Cattle> 2" Ed.
(1963): In “Diseases 0 o
Edited by Gibbons, W. G., Am. Vet. Inc.,
California, USA.

Morse, D., Head, H. H., Wilcox, C. J-a‘Va“
Horn, H. H., Hissem, C. D. and Harr‘ls, B.
(1992): Effects of concentration of dietary
phosphorus on amount and route of
excretion. J. Dairy Sci., 75: 3039-3049.

Mousa, S. M. (1998): Diagnosis of
hypophosphatemia in buffaloes with special
reference to biochemical constituents of
urine, Zag, Vet, J,, 25(1):63-68.

Ogawa, E., Kobayashi, K., Yoshira, N. and
Mukai, J. (1989): Hemolytic anemia and
red blood cell metabolic disorder attributed

to low phosphorus intake in cows. Am. J,
Vet. Res., 50: 388-392.

Radostitis, O. M., Gay,
and Hincheliff, K. W, (2007): Discages
associated with nutritiona] deficiencies, A
textbook of  veterinary medicing, ]qt
Edition, Bailliere Tindal, London,

Read, M. v, P., Engels, E, A.N. and Smith
W. A, (1986): Phosphorus ang the grazing,

ruminant blood and fecal grap 4 °
indicators of the phosphorugr P samples a5

South Afr. I. Animn. Sci,, 16: 18-22
Roeschlau, P, Bernt, F and
(1974); Serum

ing and data

C. C,, Bloog, D, C.

SAS

(5]

Zilva, J. F

. Chemjcal studies with trials of treatmer;t
b‘l"o scientific conference, faculty "
¥ terinary medicine, Assiut Universiry, 343
ve -

537 N. A., Bhardwaj, R, M., Chy

i i gh,S.
Sllggﬂ:::;d Bhardwaj, S. (1991): Stayg .
erythrocytic glucose-6-phospp,
dehydrogenase  (GOPD) in  phosphqp,

iency haemoglobinuria of
oo, 1, 68:226-230.
Indian Vet. J., .

Solusby, E. J. (1982): Helmlpthes and
protozoa of domesticated animals. 7a
Edition, Bailliere Tindal, London, pp.: gg.
89. o :

Stein, E. A. (1987): Llplds', lipoproteins ang
Apolipoproteins. In: Treitz, N. W. (Ed).
Fundamentals of Clinical Chemistry. 3pg
Edn., WB Saunders Philadelphia.470-479.

Stober, M. (1978): In “Krankheiten des
Rindes”, 2™ Edition, edited by G.
Rosenberger, Paul Parey, Berlin and
Hamburg,

Stockdale, C.R,, Moyes,
(2005): Acute post-parturient
haemoglobinuria i dairy cows and
phosphorus statys, Aust. Vet. J., 83: 362-
366.

Thomas, L. (1998): Clinical ~ laboratory
diagnostics 1 Eq Frankfurt: TH-Books
Veriagsgesellschaft. P, 23 1-241.

Tietz, N.W.  (1990): Clinical Guide fo
lqa:f;gtoryzgests. 2" ed. Philadelphia: WB
Saunders, 26.29.

;’]‘i':.g’lD-IS- (1990): Effects of drugs on
lca aboratory tests. AACC press
Washington, D.c_ s

' and Pannall, P, R. (1979):

Carb(?hydrate metabolism, In: Clinical
c emistry

. in diagnosis and treatment
Lloyd-Luke London, 9:174-214.

bUffalOes_

R. and Dyson, R.

CamsScanner


https://v3.camscanner.com/user/download

VMJG Vol. )
/%YoL 63 (1) No.55 - 63 January2017 ISSN1110-1423

————

———— \—\
_—

P A el i by E° ol Dlaans s L0008) b o
Tl i ke
Lty bl ) s
S Taals — g ol QL 4l
a1 PPL ) — 5 )

el S S Gl SO ST o o

a3 Al &i«" ob'JJjé ' ﬁnﬂfy‘ﬂf%“.m O 1y (sl 2 ) (o sl i gl mie (s ey
iy Ol b (il ety 2 Bt B G oty all 5y Tyl ALl o Al o5 g

U9 UL R0 O }Q—l J-uwa_)uu_,)j,‘-_ 2_““1’1‘_’&."‘}_\“_-‘ § e bl andl iy o ag .
bl e hm el L, Ll g g o g QLS gean g all pall Clis b Gl (e
. bl A’JJ“:‘-‘“R)“%E)&AMUI:.;;.JHL\AMIB Ly 5 et Jihdlaa M i
Qpoh e A0, | w A . ., Bl 8l Jilad (il
Y J| Co2 T 00 Al e i de Wl dllia IS Ly alall il [ ISR REN R W
o R ) o 3 (PSO.05) Gyine 55 il bl 1Ky culal g8 3 s 5 i
s RSl LA pas sla pugell 35 s (P<0.001) (g yinn il @llin (IS Lind Abeaad) a1
4_\.,.\:.4 53l AY Csla pangll = Wl ging g of paal) el S ana dagia ol Al gl e el aall il <
ot P e f | S A Gl sl 585 i (3 (P0.01) s 35 Lol i (IS Ly (PS0.05)
£l U o sy Lol e S s 3 (P0.001) Bine 35 i Lol 5 Rl Y1
e T G Madl A1 il o i e 0l i g (PS0.001) s ol ams
Ol BT 8 (udall e gl pomial cpasal) il e AL ol ) e By el 238
s b Ol 8
_?le elia ¢ \a.\.“ LT RO Ok il ¢ _)ﬁ:\\jl ¢ cudall zoe 4 elalsts

63



https://v3.camscanner.com/user/download

