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Abstract

APRINE MASTITIS is a common and costly disease in dairy goats, especially in Egypt, where ~

4.2 million goats are raised. Early detection is critical as the subclinical form is the most
common. Procalcitonin is a sepsis-associated prohormone that rises in bacterial infections. It is
unfortunately, goats haven’t been extensively investigated. In this study, we measured Procalcitonin
in both serum and milk along with somatic cell count (SCC) and calcium in fifty adult female
lactating Egyptian Nubian goats, with an average body weight of (45+ 5) kg and an age range of 6—7
years which were grouped into four: control (n=8), critical (n=5), subclinical (n=8), and clinical
mastitis (n=29). Our results indicated an increase in vital signs such as temperature, pulse, and
respiratory rate in the mastitis group. In addition to the mean corpuscular volume, white blood cell
counts, monocytes, and eosinophils were elevated in the clinical group, and monocytes in the
subclinical group. There was a decrease in red blood cell, and packed cell volume (PCV) in the
subclinical group and in the RBC, hemoglobin, PCV, and platelet in the clinical group. The critical
group showed a significant drop in the platelet count. Results showed a stepwise rise in both serum
and milk procalcitonin with increasing mastitis severity, while SCC is highly elevated in the clinical
cases. We conclude that measuring Procalcitonin levels in serum or milk may contribute in the early
detection of critical and subclinical mastitis and aid in the prognosis of severe mastitis in Nubian
goats.
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Egyptian herds in different sources [5]. These high
rates reflect global trends: pooled prevalence studies
estimate subclinical goat mastitis in the range of 30—
50%, far exceeding clinical cases [3].

Introduction

Mastitis is the most common infection of the goat
mammary gland and a major welfare and production
issue worldwide [1]. Clinical cases occur in a

minority of goats (<5% annual incidence) [2],
whereas subclinical infections are far more prevalent
[2, 3]. For example, in Egyptian dairy goats, clinical
mastitis occurred in 33.7% of animals, while 52.6%
of “apparently healthy” udder-halves had SCC
>106 cells/mL (indicative of subclinical mastitis) [4].
These 8 numbers are variable and were found to be
5% clinical incidence versus ~30% subclinical in

Etiologically, Staphylococcus species dominate
caprine mastitis. Reviews note that S. aureus is the
leading agent of clinical cases, with coagulase-
negative staphylococci common in subclinical
infections [2]. Coagulase-negative staphylococci
were found to be the cause in 58.8% of cases and S.
aureus in 24.4% of isolates from Egyptian mastitic
goat milk [4]. Other bacteria (streptococci, coliforms,
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etc.) are also involved but less frequently in goats [1,
5]. These pathogens spread primarily via
contaminated milking equipment or environment,
and infected does often remain chronically colonized

[2].

Standard mastitis screening relies on SCC and the
California Mastitis Test (CMT). However, goat milk
naturally has higher SCC due to apocrine secretion of
epithelial cells [6]. Thresholds vary widely. Some
authorities use 106 cells/mL as a benchmark for
subclinical mastitis, while action limits of 5x10°-
3x10° have been proposed depending on parity [7].
Critically, many studies report that SCC in goats is
strongly influenced by non-infectious factors
(lactation stage, breed, and season) [7, 8], reducing
its diagnostic reliability. SCC is usually not regarded
as a proper indicator for intramammary infection in
goats, and bacteriology remains the gold standard
[4]. Thus, there is a pressing need for better
biomarkers to detect early and subclinical mastitis.

Procalcitonin (PCT) is a prohormone of
calcitonin that normally circulates at very low levels
but rises sharply in bacterial infections and sepsis [9].
In human medicine, the PCT is used to distinguish
bacterial from viral infections. In veterinary research,
elevated serum PCT has been reported in mastitic
cows [10,11], and was regarded as having 100%
sensitivity and specificity in distinguishing cows
with clinical staphylococcal mastitis from healthy
cows [10]. In subclinical bovine mastitis, a serum
PCT cutoff of = 90pg/mL could discriminate
infected from healthy cows (AUC=0.695) [12]. In
small ruminants, PCT increases in response to
bacterial inflammation in sheep mastitis [9].
Regarding other infections, goats with acute
pneumonia had greatly elevated serum PCT
compared to healthy controls, with PCT perfectly
discriminating disease (AUC=1.0) [13]. These
findings suggest PCT could be a sensitive mastitis
indicator.

To our knowledge, however, no study has
measured PCT in caprine mastitis. We hypothesized
that combining PCT (in serum and milk) with SCC
would improve early detection of critical, subclinical,
and clinical mastitis in goats. Our objective is to
assess the potential of measuring PCT level as an
early biomarker for detecting of mastitis in dairy
goats.

Material and Methods

. All procedures were performed in accordance
with established animal welfare guidelines. This
study included a total of fifty adult female lactating
Egyptian Nubian goats, with an average body weight
of (45+ 5) kg and an age range of 6-7 years. Each
animal underwent a complete physical and clinical
examination prior to inclusion. Based on clinical
manifestations, somatic cell count (SCC), and
complete blood pictures (CBC), the goats were
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assigned to four experimental groups: healthy control
group (n = 8); goats with SCC < 150,000 cfu/ml,
critical group (n = 5); goats with SCC between
150,000 - 250,000 cfu/ml, subclinical group (n = 8);
goats with SCC between 250,000 - 400,000 cfu/ml,
& clinical group (n = 29); goats with SCC > 400,000
cfu/ml.

The animals were obtained from multiple goat
farms in El-Fayoum Governorate, Egypt, and from
the Faculty of Veterinary Medicine farm at Cairo
University, Giza. They were maintained under
standard housing conditions, received their daily
rations twice, and had access to drinking water.
Sampling was conducted between August 10, 2024,
and January 12, 2025.

Sampling
Blood sampling

Blood was drawn aseptically from the jugular
vein using sterile syringes following proper cleaning
and disinfection of the wvenipuncture site. Each
sample was divided into three types of collection
tubes: EDTA tubes, heparinized tubes, & plain tubes.

EDTA tubes were used for complete blood count
(CBC) analysis on an automated hematology
analyzer (Sysmex XT 2000 iV, Japan Veterinary
Automatic Cell Counter). Heparinized tubes were
centrifuged at 4000 rpm for 10 minutes to obtain
plasma, which was stored in Eppendorf tubes at -
20°C until analyzed for calcium levels in a veterinary
diagnostic laboratory. Plain tubes were centrifuged at
3000 rpm for 10 minutes to separate serum, which
was aliquoted into Eppendorf tubes and stored at -
80°C for procalcitonin (PCT) assessment using a
goat-specific enzyme-linked immunosorbent assay
(ELISA) kit (Sunlong, China).

Milk Sampling and Processing

Milk samples were collected aseptically from two
udder halves into sterile 15 mL Falcon tubes after
thorough cleaning and disinfection of the teats. Each
sample was divided into two portions: The first
portion (7 mL) was analyzed for somatic cell count
(SCC) using an automated counter (BacSomatic,
Denmark), & the second portion was centrifuged at
2000-3000 rpm for 20 minutes to remove the cream
layer. The skimmed supernatant was collected into
sterile Eppendorf tubes and stored at -80°C for PCT
quantification using the goat ELISA kit (Sunlong,
China).

Statistical analysis

All data were expressed as mean + standard error
(SE). Comparisons between groups were performed
using the independent-samples t-test, with statistical
significance considered at P < 0.05. Data analyses
were carried out using SPSS version 27 (IBM, NY,
USA).
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Results

In cases of clinical mastitis, the predominant
findings were both local alterations in the udder and
systemic disturbances. Locally, the affected udder
exhibited heat, swelling, firmness, marked
sensitivity, and enlargement of the retro-mammary
lymph nodes. The milk also showed pathological
changes, including diminished flow and the presence
of blood, clots, or purulent material.

Vital signs in goats

The clinical evaluation of vital signs in the
examined goats is presented in Table 1. Goats with
clinical mastitis showed a marked increase in rectal
temperature, with mean values reaching 40.68 *
0.11°C, significantly higher than the control group.
Similarly, heart rate rose progressively across
mastitic groups, peaking in clinical mastitis
compared with controls. Respiratory rate followed
the same trend, being markedly elevated in clinical
goats relative to healthy controls. Critical and
subclinical groups showed modest but non-
significant increases compared with controls.

Hematological profile in goats

Hematological profiles (Table 2) showed typical
changes of infection. Clinical mastitis goats had
significantly lower RBC counts, hemoglobin
concentrations, packed cell volume (PCV), and
platelet count with a significant increase in MCV
compared with the control group. In the subclinical
group, RBC counts were significantly reduced, and
packed cell volume compared with the control goats.
In addition, platelet counts were significantly
lowered in the critical group when compared with the
control group.

Total leukocyte count was significantly elevated
in clinical mastitis relative to healthy goats. There
was monocytosis in both subclinical and clinical
mastitis goats compared with controls. Eosinophil
counts also rose in clinical mastitis.

Inflammatory biomarkers in goats

Inflammatory biomarkers in milk and serum are
presented in Table 3. Milk somatic cell count (SCC)
was markedly elevated in mastitic groups. Healthy
goats had a low SCC which significantly increased in
critical, and subclinical mastitis goats, while clinical
mastitis showed a dramatic rise. Milk procalcitonin
(PCT) mirrored the SCC trend where healthy goats
showed minimal milk PCT, while critical,
subclinical, and clinical groups exhibited
significantly higher concentrations.

Serum PCT followed a similar pattern. Control
goats had a baseline value which increased
significantly in critical, subclinical, and clinical
mastitis goats. Notably, serum PCT in clinical
mastitis was more than tenfold higher compared with

healthy controls. Serum calcium levels did not differ
significantly between groups.

Discussion

In this study, goats with severe clinical mastitis
exhibited modest elevations in systemic vital signs,
whereas subclinical cases showed little to no change.
A similar study found mastitic goats had a mean
rectal temperature of 104.09°F (~40.1°C), pulse rate
94.2 beats/min, and respiratory rate 27.8 breaths/min
[14], similar to our findings of 40.68 + 0.11°C and
96.87 £ 0.92 bpm in clinical cases. Likewise, another
paper experimentally infected goats and observed
rectal temperature peaks around 40.2°C in severe
mastitis [15]. In contrast, goats with subclinical
mastitis in our study showed essentially normal
temperatures (39.40 £ 0.22°C) and heart rates (82.10
+ 1.95 bpm), supporting the conventional view that
subclinical mastitis often lacks overt fever or
systemic signs. Only non-significant increases in
temperature and pulse in subclinical cases was noted
[14].

We also observed that heart rate and respiratory
rate increased progressively with mastitis severity
(e.g., from 78.45 + 2.10 bpm and 15.73 + 0.64
breaths/min in controls to 96.87 + 0.92 bpm and
25.34 + 0.46 breaths/min in clinical goats), although
changes were not as pronounced as temperature. In
sum, our clinical mastitis group showed mild pyrexia
and tachycardia consistent with inflammation,
whereas subclinical animals remained largely within
normal limits. These patterns are in line with goat-
specific studies reporting only mild systemic changes
in mastitis unless severe (e.g., gangrenous) infection
is present [14, 15]. Thus, vital signs alone are
relatively insensitive for detecting subclinical
mastitis in goats, but moderate elevations (40.0—
40.5°C) may accompany severe clinical cases.

Hematological profiles in our mastitic goats
reflected inflammation and lower RBC, Hb and PCV
counts in severe cases. In contrast, total leukocyte
count was substantially higher in clinical cases than
in controls. Differential counts revealed increased
neutrophils, and lymphocytes in clinical mastitis
goats. Subclinical cases had intermediate values.
These findings suggest that severe mastitis elicited
acute leukocyte mobilization, whereas changes
related to RBCs were within normal range.

Our results align with some goat-specific studies
and differ from others, underscoring variable
hematologic responses. A study found no significant
differences in most hematological parameters
between mastitic and healthy Red Sokoto goats [16],
differing from our observation that differences in
RBC and Hb were statistically significant. By
contrast, a detailed Egyptian field study reported
significant anemia in mastitic goats. Mean
hemoglobin, RBC count, and hematocrit were
significantly lower in mastitic goats, while neutrophil
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and lymphocyte counts were actually lower (rather
than higher) in clinical mastitis. In that study, 70% of
goats had clinical mastitis, and they observed that
mean values of Hb, RBCs, and WBCs were
decreased  significantly,  with  lymphocytes,
neutrophils being decreased significantly [17].

This contrasts with our leukocytosis, perhaps
because we sampled animals with active infection
(causing leukocyte recruitment), whereas Abd El-
Latif’s sample may have included chronic or partially
resolved cases. A recent study found significant
leukocytosis and neutrophilia in Shami breed goats
with mastitis, along with reduced RBC, PCV, and
lymphocytes [18]. Similarly, another study observed
marked  leukocytosis  with  neutrophilia  and
lymphopenia in clinically mastitic goats [14].

Thus, our elevation of WBC and neutrophils in
severe cases is well supported by recent goat studies
[14, 18], whereas the extent of anemia appears mild
(perhaps secondary to inflammation and edema).
Overall, our hematology results indicate an
inflammatory leukocyte response (likely driven by
neutrophil mobilization) and slight anemia in clinical
mastitis, broadly consistent with other caprine
reports. Such changes support the idea that severe
mastitis can trigger systemic inflammation in goats,
albeit blood parameter shifts may be more subtle
than in cattle.

The mean platelet count was lowered in goats
critical and clinical mastitis, which agreed with the
study of Red Sokoto does, where mastitic value was
slightly lower than the non-mastitic does [16]. The
pattern of platelet count showed a reduction then an
increased, and finally decreased again in severe
mastitis form. These effects are mainly attributed to
in the beginning of the inflammatory process during
the critical form; the platelet count lowered due to
inflammation, then the body tries to increase the
platelet count in subclinical mastitis, and finally it
decreased again due to widespread consumption of
platelet as part of the clotting and inflammatory
response. A decrease in platelet count can be a
marker of the severity of the infection [19].

Somatic cell count (SCC) in goat milk rose
markedly with mastitis severity, paralleling trends
reported in caprine literature. In current study,
healthy goats had a mean SCC of 89x103 cfu/mL,
subclinical cases 303x10% cfu/mL, and clinical
mastitis goats 6365x10% cfu/mL. This gradient
reflects activation of udder inflammation: subclinical
infection produced elevated SCC above normal,
while clinical infection drove SCC into the millions.
These values are within ranges reported by other
researcher studying goats researchers. For example, a
study found repeatedly healthy goats averaged only
277x10% cfu/mL, and a worldwide review noted
average physiological SCC =764x10? cfu (range 200-
1,500x103) in healthy goats. An SCC threshold of
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500x103 cfu/mL to distinguish infected quarters was
previously proposed [20]. Accordingly, our
subclinical average (303x103) and clinical average
(6365x%10%) well exceed this, compared to healthy
goats (89x103).

Consistent with our findings, a study analyzed
Norwegian dairy goats and likewise recommended
relatively high SCC action limits; 500x103 cfu/mL
for first-lactation goats, rising to 3000%103 in older
goats at risk of Staphylococcus aureus infection [7].
This mirrors our clinic group (6365x103). A similar
study reported mean SCC ~ 2,000-4,000x103 cfu/mL
in infected goats [21], aligning with our clinical
values.

Conversely, a study found no significant
difference in mean SCC between bacteriologically
positive and negative goat milk samples in Egypt [4].
They caution that SCC is an unreliable mastitis
indicator in goats, especially given physiological
fluctuations. Indeed, goats naturally have higher and
more variable SCC than cows (due to apocrine
secretion), so absolute thresholds are debated.

In our analysis, milk PCT was low in all healthy
goats, modestly elevated in subclinical mastitis, and
markedly elevated in clinical cases. In other words,
milk PCT rose several-fold with infection severity,
paralleling but rising earlier than SCC increases.
Although goat-specific milk PCT data do not exist,
analogous research in other contexts suggests local
inflammatory proteins appear early in milk. For
instance, a study detected cathelicidin proteins in
goat milk at early stages of mastitis, often before
somatic cell increases, and achieved ~82% overall
diagnostic accuracy [22]. This indicates that goat
mammary glands release innate immune markers into
milk promptly upon infection. By analogy, our
finding that milk PCT was elevated even in
subclinical mastitis (with just slight increases in
SCC) suggests it may similarly signal early
inflammation.

Procalcitonin is produced by many tissues in
response to infection, and it may enter mammary
secretions during mastitis. Our data indicate that
measuring milk PCT could potentially complement
SCC for mastitis detection. Further research is
needed to validate diagnostic thresholds. As an
exploratory result, our evidence of significantly
higher milk PCT in infected goats implies that PCT
merits consideration as a milk biomarker for caprine
mastitis, akin to the role of milk cathelicidins [22].

Serum procalcitonin levels in our goats strongly
reflected mastitis severity, consistent with PCT’s role
as a systemic inflammation marker. In healthy
controls, serum PCT averaged only 17.79 pg/mL but
it rose to 35.61 pg/mL in critical mastitis, 55.47
pg/mL in subclinical mastitis, and 210.44 pg/mL in
clinical mastitis (p<0.01 vs control). Thus, systemic
PCT was fourfold higher in clinical than in
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subclinical cases, and in order of magnitude above
normal. These goat results are similar in magnitude
to those reported for other caprine infections. A study
measured PCT in goats with bacterial pneumonia and
found a mean serum PCT of ~55.39 pg/mL in
healthy goats versus 229.88 pg/mL in diseased goats
[13]. Our values (17.8 and 210 pg/mL) align closely
with those findings (noting differences in disease
type and assay) [13], reflecting the acute
inflammatory response.

PCT elevations were most dramatic in goats with
overt clinical signs, as seen in cattle studies as well.
For example, a study in dairy cows found serum PCT
and cytokines markedly increased in Staph aureus
mastitis [10], although species differences preclude
direct quantitative comparison. Importantly, our
goat-specific evidence suggests that PCT behaves as
an acute-phase indicator in caprine mastitis, rising
tens to hundreds of pg/mL above baseline in
infection. These results imply that combining serum
PCT measurement with clinical evaluation could
improve mastitis detection.

In severely mastitic goats, serum PCT was >10-
fold the normal level. In practical terms, this degree
of elevation is likely to be diagnostically useful.
While SCC and milk PCT indicate local udder
infection, serum PCT and other acute-phase reactants
reflect systemic involvement and could help
differentiate severe mastitis. For instance, goats with
systemic illness (e.g., fever, anorexia) should have
markedly higher serum PCT than those with only
occult infection. By analogy to Nair et al.’s
pneumonia study, where PCT correlated with
temperature and respiratory rate, we predict that
mastitic goats’ PCT would correlate with fever and
other signs; our data are consistent with this
expectation [23].

Conclusion

Measuring procalcitonin in serum and milk shows
clear promise as an early detector of subclinical

mastitis in Egyptian Nubian goats. In this study of
Egyptian dairy goats, PCT levels rose markedly even
in subclinical infections, whereas SCC was only
dramatically elevated in clinically overt cases. Such
early detection may allow timelier treatment and
better control of goat mastitis, reducing economic
losses. We recommend further validation of PCT
assays in larger goat populations and development of
field-usable tests. If confirmed, routine PCT testing
(especially in milk) together with SCC could become
a valuable tool for udder health management in goat-
herds
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TABLE 1. Vital signs in Critical, Subclinical, and Clinical Mastitic Nubian Goats Compared to the Healthy Control

Group

Groups Control Critical Subclinical Clinical
Parameters (n=8) Mean £ SE  (n=5) Mean+SE  (n=8) Mean + SE (n=29) Mean + SE
Temperature (°C) 39.05+0.18 39.62 £ 0.35 39.40+0.22 40.68 +£0.11°
Heart Rate (bpm) 78.45+2.10 84.20 £ 3.55 82.10£1.95 96.87 £0.92°
Respiratory Rate (breaths/min) 15.73 £ 0.64 19.28 £1.20 18.90 £0.78 25.34+0.46°

a: p<0.001 , b: p<0.01 , c: p<0.05
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TABLE 2. Hematological Profile in Critical, Subclinical, and Clinical Mastitic Nubian Goats Compared to the
Healthy Control Group

Groups Control Critical Subclinical Clinical
Parameters (n=8) Mean + SE (n=5) Mean + SE (n=8) Mean + SE (n=29) Mean £ SE
RBCs x106 (u/L) 9.98+0.13 9.62+0.27 9.22+021° 8.38+0.24°
Hb (g/dI) 10.77 £0.20 1112+ 041 10.56 £ 0.40 9.38+0.22°2
PCV% 37.38£0.64 37.48 £1.02 3511+051°¢ 3451+045°
Plts X10% (u/L) 388.00 £ 20.91 307.00 £24.15°¢ 314.75 £ 29.02 287.37+12.31%
MCV (fl) 38.23+0.43 38.94£0.51 38.44 £1.02 42.23+1.04°%
MCH (pg) 10.80 £ 0.22 1154 +0.23 11.51 £ 0.59 11.39£0.24
MCHC (g/dI) 28.25+0.38 29.67 £0.82 30.08 £1.07 28.37+£1.29
WBCsX10° (u/L) 9.81+0.41 10.04 +1.01 10.50 + 0.53 13.60+0.61%
Lymphocytes (%) 4.95+041 5.28+0.45 5.14 £ 0.26 5.86 £0.22
Neutrophils (%) 4.84 +0.66 476 +1.18 6.19+0.81 5.86 + 0.42
Monocytes (%) 0.41+0.01 0.45+0.07 0.53+0.04 ¢ 0.75+0.04 %
Eosinophils (%6) 0.31+0.009 0.30 £0.02 0.33+0.02 0.46 £0.02°
Basophils(%6) 0.17 £0.01 0.20 £0.02 0.17+0.01 0.20 £0.01

a: p< 0.001 , b: p< 0.01 , c: p<0.05, RBCs: red blood cells, Hb: hemoglobin, PCV: packed cell volume, Plts: platelets, MCV: mean
corpuscular volume, MCH: mean corpuscular hemoglobin, MCHC: mean corpuscular hemoglobin concentration, and WBCs: white blood
cells.

TABLE 3. Inflammatory Biomarkers in Milk and Serum of Critical, Subclinical, and Clinical Mastitic Nubian Goats
Compared to the Control Group.

Groups Control Critical Subclinical Clinical
Parameters (n=8) Mean + SE  (n=5) Mean + SE (n=8) Mean = SE (n=29) Mean = SE

Milk inflammatory biomarkers

SCC x103 (cfu/ml) 89.00 + 14.07 20220 +£12.30° 303.12+11.33% 6365.41 + 1777.62 2

PCT-Milk (pg/ml) 553 +1.87 15.02 +0.45° 2523 +1.93° 124.16 + 40.62 °
Serum inflammatory biomarkers

PCT- Serum (pg/ml) 17.79 £3.19 35.61+2.85° 55.47 £1.63° 210.44 +41.47%

Calcium (mg/dl) 8.45+0.21 9.40£0.74 8.97 £ 0.60 9.26 +0.37

a: p<0.001 , b: p<0.01, c: p<0.05, SCC: somatic cell count, and PCT: procalcitonin

and stage of lactation on SCC in dairy goats in Egypt.

References Tropical Animal Health and Production, 52(6), 3091—
1. Matuozzo, M., Spagnuolo, M.S., Hussein, H.A. 3097 (2020). https://doi.org/10.1007/s11250-020-
Gomaa, A.M., Scaloni, A. and D’Ambrosio, C. Novel 02331-5.

Biomarkers of Mastitis in Goat Milk Revealed by
MALDI-TOF-MS-Based Peptide Profiling. Biology,

9(8), 193 (2020). . L - .
s . pseudotuberculosis mastitis in Egyptian dairy goats.
https://doi.org/10.3390/biology9080193 Veterinary World  11(11), 1574-1580  (2018).
2. Bergonier, D., De Cremoux, R., Rupp, R., Lagriffoul, https://doi.org/10.14202/vetworld.2018.1574-1580.
G. and Berthelot, X. Mastitis of dairy small ruminants.
Veterinary Research, 34(5), 689-716 (2003). doi:

5. Nabih, A.M., Hussein, H.A., EI-Wakeel, S.A., Abd EI-
Razik, K.A. and Gomaa, A.M. Corynebacterium

6. Podhoreckd, K., Borkova, M., Sulc, M., Seydlova, R.,
Dragounovd, H., Svejcarova, M. and Peroutkova’, J.

10.1051/vetres:2003030 Somatic Cell Count in Goat Milk: An Indirect Quality
3. Tibebu, A., Teshome, Y., Tamrat, H. and Bahiru, A. Indicator. Foods, 10(5), 1046 (2021).

Mastitis in goat: A review of etiology, epidemiology, https://doi.org/10.3390/foods10051046

economic impact, and public health concerns. One . . .

Health, 1 101131 (2025). 7. Smistad, M., Inglingstad, R.A., Vatne, M.K., Franklin,

F.V., Hansen, B.G., Skeie, S. and Porcellato, D.

https: //doi.org/10.1016/j.onehlt.2025.101131 Somatic cell count in dairy goats Il: udder health

4. Hussein, H.A., Fouad, M.T., Abd El-Razik, K.A., Abo monitoring at goat and herd level. BMC Veterinary
El-Maaty, A.M., D’Ambrosio, C., Scaloni, A. and Research, 21(1), 157 (2025).
Gomma, A.M. Study on prevalence and bacterial https://doi.org/10.1186/s12917-025-04556-8

etiology of mastitis, and effects of subclinical mastitis

Egypt. J. Vet. Sci.



SERUM AND MILK PROCALCITONIN LEVELS AS EARLY DIAGNOSTIC INDICATORS FOR CRITICAL... 7

10.

11.

12.

13.

14.

15.

16.

Smistad, M., Inglingstad, R.A., Sglvergd, L., Skeie, S.
and Hansen, B.G. Somatic cell count in dairy goats I:
association with infectious and non-infectious factors.
BMC Veterinary Research, 20(1), 509 (2024).

Akkus, T., Yaprakci, O., Mogulkog, M.N., Ekici, M.,
Demirtas, A.C. and Ates, H. Mastitis in Sheep -
Procalcitonin Level as a Biomarker for Early
Diagnosis. Acta Scientiae Veterinariae, 52, 4-11
(2024).

El-Deeb, W., Fayez, M., Alhumam, N., Elsohaby, I.,
Quadri, S.A. and Mkrtchyan, H. The effect of
staphylococcal mastitis including resistant strains on
serum procalcitonin, neopterin, acute phase response
and stress biomarkers in Holstein dairy cows. Peer. J.,
9, 11511 (2021). Doi: 10.7717/peej.11511

Neumann, S., Siegert, S. and Fischer, A. Procalcitonin
as an Endogenous Biomarker for Mastitis in Cows.
Animals, 13(13), 2204 (2023).
https://doi.org/10.3390/ani13132204

Sala, G., Orsetti, C., Meucci, V., De Marchi, L.,
Sgorbini, M. and Bonelli, F. Case—Control Study:
Endogenous Procalcitonin and Protein Carbonylated
Content as a Potential Biomarker of Subclinical
Mastitis in Dairy Cows. Veterinary Sciences, 10(12),
670 (2023). https://doi.org/10.3390/vetsci10120670

Nair, A.S., Devi, S., Mohapatra, S.K., Singh, R.D.,
Suthar, A.N. and Prajapati, A.S., Relevance of species-
specific procalcitonin (PCT) and C-reactive protein
(CRP) as clinical biomarkers in goat pneumonia.
Indian Journal of Animal Sciences, 94(11), 919-923
(2024). Doi: 10.5609/ijans.v94i11.139358.

Suman, P., Lakshmi, K., Nagaraj, P. and Kumar, B.A.
Diagnostic studies on clinical mastitis in goats.
International Journal of Advanced Biochemistry
Research, 8(1S), 732737 (2024).
https://doi.org/10.33545/26174693.2024.v8.i1Sj.416

Cremonesi, P., Capoferri, R., Pisoni, G., Del Corvo,
M., Strozzi, F., Rupp, R.,
Caillat, H., Modesto, P., Moroni, P., Williams,

J.L., Castiglioni, B. and Stella, A. Response of the goat
mammary gland to infection with Staphylococcus
aureus revealed by gene expression profiling in milk
somatic and white blood cells. BMC Genomics, 13(1),
540 (2012). https://doi.org/10.1186/1471-2164-13-540

Garba, B., Habibullah, S.A., Saidu, B. and Suleiman,
N. Effect of mastitis on some hematological and
biochemical parameters of Red Sokoto goats.
Veterinary ~ World, 12(4), 572-577  (2019).
https://doi.org/10.14202/vetworld.2019.572-577.

17.

18.

19.

20.

21.

22.

23.

Abd El-latif, M.M., Moustafa, A.H. and El-ramady,
R.A. Some Bacteriological, Hematological and
Biochemical Changes on Clinical Mastitis in Goat.
Assiut Veterinary Medical Journal, 56(125), 1-15
(2010). https://doi.org/10.21608/avmj.2010.173894

Ebissy, E., Darwish, A., Hafez, A., Ateya, A. and
Sayed, A. Individual genomic loci, transcript level and
biochemical profile of immune and antioxidant
markers associated with genetically identified bacterial
mastitis in Shami goats in Egypt. Open Veterinary
Journal, 14(2), 370 (2024). doi:
10.5455/0VJ.2024.v14.i1.34.

Hagiwara, S., Mori, K., Okada, H., Oikawa, S. and
Nagahata, H. Acute Escherichia coli Mastitis in Dairy
Cattle: Diagnostic Parameters Associated with Poor
Prognosis. Journal of Veterinary Medical Science, 76
(11), 1431-1436 (2014). doi: 10.1292/jvms.13-0610

Contreras, A., Sierra, D., Corrales, J.C., Sanchez, A.
and Marco, J. Physiological threshold of somatic cell
count and California Mastitis Test for diagnosis of
caprine subclinical mastitis. Small Ruminant Research,
21(3), 259-564 (1996).

Min, B.R., Tomita, G. and Hart, S.P. Effect of
subclinical intramammary infection on somatic cell
counts and chemical composition of goats’ milk.
Journal of Dairy Research, 74(2), 204-210 (2007).

Bourganou, M.V., Liagka, D.V., Vougas, K., Lianou,
D.T., Vasileiou, N.G.C., Dimoveli, K.S., Politis, A.P.,
Kordalis, N.G., Petinaki, E., Mavrogianni, V.S.,
Tsangaris, G.T., Fthenakis, G.C. and Katsafadou, A.I.
Detection of Cathelicidin-1 and Cathelicidin-2
Biomolecules in the Milk of Goats and Their Use as
Biomarkers for the Diagnosis of Mastitis. Animals,
15(15), 2301 (2025).
https://doi.org/10.3390/ani15152301

Nair, S.A., Devi, S., Mohapatra, S., Singh, R.D.,
Suthar, A.N., Prajapati, B.l. and Patel, R.M. Relevance
of species-specific procalcitonin (PCT) and C-reactive
protein (CRP) as clinical biomarkers in goat
pneumonia. The Indian Journal of Animal Sciences, 94
(11),919-923(2024).
DOI:10.56093/ijans.v94i11.139358

Egypt. J. Vet. Sci.


https://doi.org/10.3390/ani13132204
https://pubmed.ncbi.nlm.nih.gov/?term=%22Caillat%20H%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Modesto%20P%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Moroni%20P%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Williams%20JL%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Castiglioni%20B%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Stella%20A%22%5BAuthor%5D
https://doi.org/10.1292/jvms.13-0610
https://doi.org/10.3390/ani15152301

8 YOUSRA N. ABDELGLEE et al.

B Al s qulally Juaal) B (b gheallS gl il g
éﬂ“#ﬂ‘jﬁw‘ééﬁﬂ‘Jé#M‘MJGJﬂ‘&M“T\w

“Ola s g cula il adiall AU (dalad) 18 ) ey
a8 3l b alil) daala okl alall B8 dpanall (al 31 5 Calall and

oaidlal)

e 4.2 Mm% Cam guma b Aally ccnghall Selal 3 CilSay @l im ge Selall b g el gl
paniiy o o (ysa 0 58 (sl s ) Apaa ) Al 150 Sl oS ang Lae (g ) 050 SR 3 Sele
ool Bad Al Hall o2a gﬁ ‘)CLQML;QM}AQLM\JJ ;‘PJ?:’*‘?X ol g 4 Sl (g gasl) uyb@eﬁﬁjeﬂ\
Ll (e et b o5l 5 (SCC) aal) LAY a0 s ) s Jemall (n S 8 ¢ andlS 5 il
&5 Al i 756 G g5l T A sae Ay aaS (5 £ 45) pall ()5 Jam ey Aal) Aniza jall (5 eaal) (253l
g el el o8 = ) Ll G (5 = 0) Aaoalls (8 = ) Anibal desanall Al ) Lediiaat
b ol Janay Gl s 5all A Jie G gl cldlall b 8ol ) Lailis colal (29 = ) sl
o Slmaally Slya gl s sliandl adl LA 3o i) el SH ana Lo gia ) &Yl g juall gl de sana
LIAL aaa g ol paall pall LA A Galads) ellia oS 2 yuill ()50 Ao ganall (B Gl sl 5 dy ) e sanall
il 5 RSl LAY aas s Cosle sasells el jaall adll LA L5 & 5 sl (553 A sanall b (PCV/) dsSal
il Coehal 4 geall milicall sae b 158 Lalias) A all de sanall Cojelal Ay pud) Ao senall (8 A se)
il 3o SCC OIS Laiw g pall el aham,@uu\jdmmuﬁu%uns”mwds‘_gtmﬁu-_mj\
SSaall Gl bl B Culal) gl el 8 (el 5l il gine (Gl () it By el YD) 3 2D
el el (8 il g juall Clel) (s 8 aelun 5 (5 o pmll Cinlig z all g sl el e

Egypt. J. Vet. Sci.



