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Introduction:

Mortality in newborn goat kids represents a significant economic and welfare challenge for small ruminant
production systems worldwide This issue has become increasingly concerning for breeders in recent years,
particularly in intensive production systems where early separation from mothers and artificial feeding
methods are common practices In Iran, the dairy goat industry has experienced considerable expansion, yet
kid mortality rates remain problematically high, creating substantial obstacles for producers and limiting the
sector's profitability and sustainability

Current research on small ruminant mortality in Iran has predominantly concentrated on pathogenic factors,
including bacterial, viral, and parasitic infections While these investigations have provided valuable insights
into disease transmission and prevention, there has been a notable gap in research focused on nutritional
interventions as preventive measures against early mortality This oversight is particularly significant
considering that nutrition during the critical first days of life plays a fundamental role in developing immunity
and establishing gastrointestinal health in newborn ruminants

The Morciano Granadina goat breed, valued for its high milk yield and adaptability to various climatic
conditions, has been introduced to Iranian production systems However, these animals have exhibited
concerning mortality rates of approximately 35% in newborn kids, substantially higher than what is considered
acceptable in sustainable production systems This alarming statistic necessitates the development and
implementation of effective preventive strategies

In recent years, global interest in natural alternatives to synthetic pharmaceuticals has grown significantly
Medicinal plants and their derivatives have gained attention as potential replacements for antibiotics and other
conventional treatments Among these, Shirazi thyme (Zataria multiflora) and Eucalyptus (Eucalyptus
globulus) have demonstrated promising antimicrobial, anti-inflammatory, and immunomodulatory properties
in various studies These plants contain bioactive compounds including thymol, carvacrol, and eucalyptol,
which have been documented to exhibit beneficial effects on gastrointestinal health and immune function
Given these considerations, this study was designed to investigate the potential of Shirazi thyme and eucalyptus
medicinal plant extracts administered through colostrum as a preventive measure against early mortality in
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Morciano Granadina goat kids Additionally, the study monitored growth performance and blood parameters
to evaluate the overall impact of these botanical interventions on kid development and health status
Materials and Methods:

The experiment was conducted at a commercial dairy goat farm in Maksal farm, Qazvin, Iran during the
kidding season A total of sixty newborn Morciano Granadina goat kids with an average birth weight of 25 +
015 kg were utilized in this study The research employed a completely randomized design with six treatments
and ten replications (individual goat kids) per treatment

The experimental treatments were as follows: Con treatment: Control (colostrum only, without additives),
ST12 treatment: Colostrum containing 12 mg Shirazi thyme extract, ST18 treatment: Colostrum containing 18
mg Shirazi thyme extract, EU12 treatment: Colostrum containing 12 mg eucalyptus extract, EU18 treatment:
Colostrum containing 18 mg eucalyptus extract, Anti treatment: Colostrum containing Colistin pump antibiotic
(standard farm protocol) The plant extracts were prepared using hydro-alcoholic extraction methods from dried
Shirazi thyme leaves and Eucalyptus leaves, with active compound concentrations standardized through HPLC
analysis The extracts were administered by mixing with colostrum immediately before feeding

Following standard farm protocol for artificially raised kids, newborns were separated from their mothers
immediately after birth Each kid was weighed, identified with numbered ear tags, and allocated to one of the
six treatment groups Colostrum was collected from the respective mothers using a milking machine and tested
for quality using a Brix refractometer Only colostrum with Brix values >22% was utilized in the study
Colostrum composition (fat, protein, lactose, dry matter, and non-fat dry matter) was analyzed using Fourier
Transform Infrared (FTIR) spectroscopy

Kids received colostrum at 25% of their birth body weight, divided into three feedings within the first 24 hours
post-birth The respective treatment additives were included in each colostrum feeding during the first 72 hours
of life Following the colostrum period, all kids were managed according to standard farm protocols, receiving
milk replacer until weaning at two months of age

Data collection included body weight measurements at birth and at monthly intervals until weaning Health
parameters, including incidence and duration of diarrhea, respiratory diseases, and other health conditions,
were diagnosed and documented by the farm veterinarian Blood samples were collected at 14 and 28 days of
age for analysis of hematological and biochemical parameters, including complete blood count, liver enzymes,
total protein, albumin, and globulin levels

Results and Discussion:

Mortality rates showed significant differences (P<005) among treatments, with the highest mortality observed
in the control group (50%) and the lowest in the ST18 (10%), EU18 (10%), and Anti (10%) groups The ST12
and EU12 treatments showed intermediate mortality rates (40% each), suggesting a dose-dependent effect of
the plant extracts

Post-mortem examinations and clinical records identified diarrhea as the primary cause of death during the
early postnatal period, accounting for approximately 75% of total mortality This finding aligns with previous
research indicating that enteric diseases represent the most significant threat to newborn ruminant survival The
remaining mortality was attributed to respiratory infections and other miscellaneous causes

Growth performance analysis revealed that kids receiving the ST18, EU18, and Anti treatments exhibited
numerically higher average daily gain during the first month compared to the control group, although these
differences did not reach statistical significance (P>005) No significant differences were observed in body
weights at weaning across the treatment groups, suggesting that while the plant extracts may provide protection
during the critical early period, their effects on long-term growth performance may be limited

Blood parameter analysis revealed no significant differences between treatments in hematological values or
liver enzymes This finding is particularly important as it indicates that the plant extracts at various
concentrations had no adverse effects on liver function or body metabolism, confirming their safety for use in
newborn goat kids

The comparable efficacy of the 18 mg extracts of both Shirazi thyme and Eucalyptus plants to the Colistin
Pump antibiotic represents a promising finding, suggesting potential for these botanical alternatives in
situations where antibiotic use is restricted or undesirable

Conclusions:
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This study demonstrates that Shirazi thyme and Eucalyptus medicinal plant extracts administered at 18 mg for
72 hours after birth through colostrum can effectively reduce mortality rates in Morciano Granadina goat Kids,
with efficacy comparable to that of the conventional antibiotic treatment These botanical alternatives represent
promising tools for sustainable goat production systems, particularly in contexts where antimicrobial resistance
concerns or consumer demand for antibiotic-free production exists Future research should explore optimized
dosages, combinations of plant extracts, and potential long-term benefits on productivity and health
Keywords: Colostrum, Eucalyptus, Goat kids, Morciano Granadina, Mortality, Shirazi Thyme
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Tablel. The composition of zataria multiflora (thyme) and eucalyptus extracts

Compounds(%o) Inhibition index Eucalyptus Inhibition index Thyme
Thymol 1305 0.3 1327 51.8
Camphene 980 15 975 1.4
Myrcene 997 0.5 1012 1.2
&-Phellandrene 1010 3.1 1038 0.18
a-Terpinene 1143 8.1 1052 2.1
p-Cymene 1030 4.2 1047 5.8
Lemons 1042 2.8 1075 0.92
1,8-Cineol 1037 56.2 1031 1.4
Spathulenol 1510 4.7 1594 1.2

&- Eudesmol 1610 2.7 - -
Borneol 1180 0.18 1168 1.8
Terpin-4-ol - - 1184 2.1
Carvacrol 1295 | 0.22 1305 18.6
&-Thujene 937 1.8 937 1.1
&-Pinene 940 11.3 943 1.4
Total 97.9 98.5
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Table 2. The effect of experimental treatments on Mortility rate of goat kids

Treatment Mortalities %
Con 5 50.0
ST12 4 40.0
ST18 1 10.0
EU12 4 40.0



EU18 1 10.0

Anti 1 10.0
Con: Control; ST12: contain 12 mg Zataria multiflora per 72 h; ST18: contain 18 mg Zataria multiflora per 72
h; EU12: contain 12 mg Eucalyptus per 72 h; EU18: contain 18 mg Eucalyptus per 72 h; Anti: contain 12000

IU of Colistin and 3 mg of Spectomycin per 72 h.

sobe usa s Jadu 4 yala dalllas ju VA Lo s3SI 5 VA
OialS sely oS ail sags JsSLE 5 JgasS o5
abilbe Lo 4 cwl swss K uald Hlas 4 cud Sl
S S ol (1Y oliSan 5 by ) oL S
A 5l ans s 5, dold Ho sala dadllas Ho e
OKan 5 5g8)ass S (ELIS Wl g8 5 aas a3ia 54, 6
OlblKaa 5 LS oYV hKaa 5 Lyla v-\F
o 51 dS e 5 Soe US oo slady GBS (V0
Eo s 5 Gup Duo e Lo dadle s e s 38 S

.MJL;A

0:/+) aald Hlad @ bgsye olali o iin «S oly
39 08 VY e ginllSl g VYool T 5 aas 5 (aem s
oo sillS) glaslas o BB (A8 5 (o0 ¥4/
(aoys Vo/) SSau Bl Hlas 5 VA oudngl AA
dus) slaslas o oS uls las = wa S saaline
paa Juds 4 oS e WA GusinlS) 5 8 S e VA
J.A ‘C_u.u‘ éJ‘J ui'..A‘S ‘) CALA.‘:: L.)‘:)f‘O cé‘):y bJLo Jl‘j.l:\:s
J@JJMMEM%S&:f@TJJﬁJ@
RXSals i 5 S e e 5 T S LSS 5
e badl Gdugl 5 GugialSl s lac go wlgs g
ot slads 3 Lalbl S silisse oI5 5 Sl 4
o8 wabiee ot bk nle & cad G5 Sew
> lald ple 4 cwws oI5 ol As G5
5 odle) el gl IS G s b ol
238 GEOIS Gainan adbi oo 50wk (VY Gl,Kas
G0 1b 9sn posSeeas ol Jsas 5 s SIS S
(ol lad GaS paEe b e o S slag SL
Eoriiss Ghlbdl s La,Kle bl @iluals]
a8 LSl o, 5 ATP @ ey st slas
cose ol ol glae GuSdide Gusb 5l ol
B Ol o (Y00 ) QLSe 5 oY) aasge
sl sslac g ola slajlas 5o b ol € =8 £

Table 3. Clinical symptoms recorded in mortile goat Kids (n=60)

Clinical symptome Con. ST12 ST18 EU12 EU18 Anti Total
Diarrhea(scours) 2 1 2 1 1 8
Respiratory 1 2
Respiratory Symptoms and
f 2 2 6
Diarrhea
Total 5 1 4 1 1 16

Con: Control; ST12: contain 12 mg Zataria multiflora per 72 h; ST18: contain 18 mg Zataria multiflora per 72 h; EU12:
contain 12 mg Eucalyptus per 72 h; EU18: contain 18 mg Eucalyptus per 72 h; Anti: contain 12000 U of Colistin and 3

mg of Spectomycin per 72 h

Table 4. Colostrum composition used in experimental treatments




9 Lo ygo o155 sodlle sy Sob (sladorinl b g 18y e 9 Spo 5 3 jsel 3 LogidS] 5 (il gl 29yl LS o)l ) oslial (3

Treatment Fa Pr F/P La TS SFN lgg
Con 11.60 9.05 1.32 3.74% 25.33 13.73 21.50
ST12 9.34 10.16 0.96 3.35% 23.81 14.47 20.10
ST18 9.60 9.39 1.10 3.572 23.34 13.74 21.90
EU12 9.65 10.04 1.04 2.87° 23.59 13.93 20.10
EU18 9.98 10.42 1.03 3.33% 24.65 14.67 23.00
Anti 8.29 9.81 0.90 3.39% 22.44 14.14 20.60
SEM 2.34 2.68 0.34 0.52 3.61 2.56 9.91

P-value 0.08 0.89 0.14 0.01 0.59 0.96 0.26

Con: Control; ST12: contain 12 mg Zataria multiflora per 72 h; ST18: contain 18 mg Zataria multiflora per 72 h;
EU12: contain 12 mg Eucalyptus per 72 h; EU18: contain 18 mg Eucalyptus per 72 h; Anti: contain 12000 IU of
Colistin and 3 mg of Spectomycin per 72 h. Fa: Fat(%); Pr: Protein(%); F/P: Fat to Protein Ratio(Ratio); La:
Lactose(%); TS: Total Solids; SNF(%): Solids non Fat; Igg: ImunogloubinG (mg/ml); SEM: Standard error of the

means.
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Table: 5. The effect of experimental treatments on blood serum metabolites of goat kids

Treatment Glu Cho TG BUN Cr Alb TP Gl Gl:Alb
Con 140.5 112.5 93.0 21.6 0.40 2.70 7.08 4.38 60.5
ST12 138.4 117.9 74.7 20.9 0.45 2.74 7.03 4.29 60.5
ST18 103.0 109.4 101.0 28.9 0.48 2.66 6.75 4.09 60.0
EU12 136.3 125.1 110.2 23.0 0.45 2.85 7.11 4.26 59.4
EU18 131.6 117.0 63.6 33.1 0.51 2.80 6.87 4.07 60.5
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Anti 109.5 133.4 90.0 27.8 0.41 2.72 6.93 4.21 60.5

SEM 37.49 27.20 58.86 23.89  0.166 0.315 1.004 0.696 0.813

Pvalue 0.119 0.455 0.522 0.842  0.632 0.778 0.966 0.890 5.060

Con: Control; ST12: contain 12 mg Zataria multiflora per 72 h; ST18: contain 18 mg Zataria multiflora per 72
h; EU12: contain 12 mg Eucalyptus per 72 h; EU18: contain 18 mg Eucalyptus per 72 h; Anti: contain 12000
IU of Colistin and 3 mg of Spectomycin per 72 h; Glu: Glucose (mg/dl), Cho: Cholestrol (mg/dl);
TG:Triglyceride (mg/dl); BUN: blood urea nitrogen (mg/dl); Cr: creatinine (mg/dl); Alb: Albumin (g/dl); TP:
total protein (g/dl); Gl: Globulin (g/dl); Gl:Alb: Globulin to Albumin ratio
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Table 6. The effect of experimental treatments on immunity-related blood parameters of goat

kids
Treatment Cl CIG G ilGB SV SIG IEA
Con 602.5 24,7 15.0 6.1 216.9 21.9 32.3
ST12 628.8 25.2 15.7 6.3 225.4 214 30.7
ST18 593.2 25.7 15.2 6.4 213.7 20.4 29.2
EU12 608.7 234 14.0 5.8 219.1 21.3 23.6
EU18 612.0 25.0 15.3 6.1 226.8 20.3 31.2
Anti 637.0 26.4 16.6 6.5 229.5 21.0 29.5
Pvalue 0.882 0.695 0.566 0.685 0.852 0.969 0.853
SEM 87.63 3.794 2.967 0.977 31.414 4.451 8.409

Con: Control; ST12: contain 12 mg Zataria multiflora per 72 h; ST18: contain 18 mg Zataria multiflora
per 72 h; EU12: contain 12 mg Eucalyptus per 72 h; EU18: contain 18 mg Eucalyptus per 72 h; Anti:
contain 12000 IU of Colistin and 3 mg of Spectomycin per 72 h; CI: Colostrum intake (ml/day); CIG:
Colostrum imunoglubin (mg/ml); 11G: Imonoglubin intake (g/kid); ilGB: Imonoglubin intake/kg of body
weight (g/kg og BW); SV: Serum Volume (g) SIG: Serum imonoglubin (mg/ml); IEA; Emonoglubin

absorb efficiency (%).
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