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Abstract

In this study, the effect of chamomile extract on the ability of neonatal
calves to absorb immunoglobulin G (IgG) was evaluated. An ethanolic extract
of chamomile was obtained with the concentration of 111 mg/ml. Calves were
randomly divided into four groups, each receiving one of four chamomile
treatments; 1: low dose (LC; 5.5 mg/kg body weight; 2: moderate dose (MC;
11 mg/kg); 3: high dose (HC; 22 mg/kg); 4: a control (CO; normal saline).
Chamomile extract was injected intravenously into the jugular vein 1 h after
birth and before colostrum intake. There was no significant difference in
concentration of serum IgG between LC and CO calves (P = 0.792). MC
calves had a significantly higher serum IgG concentration at 48 h compared
with LC and CO calves (P = 0.002, P = 0.003, respectively). There was no
statistical difference between MC and HC calves at 48 h (P = 0.264). These
results show that chamomile extract could promote colostral IgG absorption in
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neonatal calves if a suitable dose is given immediately after birth.

Introduction

Bovine neonates are essentially born
hypogammaglobulinemic (Brambell, 1970; Kruse,
1970; Wells et al., 1996), leaving them at risk of early
bacterial infection. The process of acquiring passive
immunity in the newborn calf begins with the
absorption of immunoglobulin, especially
immunoglobulin G (IgG), from colostrum (Kruse,
1970; Nocek et al., 1984; Wells et al., 1996). However,
intestinal villi lose the ability to absorb
macromolecules around 24 h after birth (Stott and
Fellah, 1983). Cessation of intestinal permeability to
immunoglobulins was termed “gut closure” by Leece
and Broughton (1973). Many factors have been
investigated to determine their influence on colostral
IgG absorption, passive immunity and prevention of
diarrhea in newborn calves (Hardy, 1969; Jochims et
al., 1994; Mokhber Dezfouli and Lotfollahzadeh,
2002; Mokhber Dezfouli, 2007; Staley and Bush,
1985). Corticosteroids play an important role in the
absorption of immunoglobulins by the intestinal
epithelium and the timing of gut closure (Halliday,
1959; James etal., 1979; Johnston and Oxender, 1979).

Chamomile (Matricaria recutita L.) has a wide
geological distribution (Salamon, 2009), and the
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alcoholic extract of this plant contains mostly steroidal
constituents (Hadjiakhoondi er al., 2005; Morgan,
1996). The objective of this study was to investigate the
effect of this chamomile extract on the absorption of
IgG innewborn calves.

Materials and Methods

In this trial, an ethanolic extract of chamomile was
obtained with the concentration of 111 mg/ml. Initially,
a toxic dose of chamomile was obtained of 33 mg/kg
body weight (BW). A cohort of 24 healthy newborn
Holstein calves was randomly selected to receive one
of four treatments. The first group received a low dose
of chamomile (LC; 5.5 mg/kg BW); the second
received a moderate dose of chamomile (MC; 11 mg/kg
BW); the third a high dose of chamomile (HC; 22
mg/kg BW); and the fourth a control (CO; normal
saline) (Susan et al.,2007).

Prior to the beginning of the trial, stalls were
numbered and randomly ordered to reduce the potential
effect of pen location. Calves had no physical contact
with each other. Stalls measured 1.22 m by 1.83 m with
wooden partitions and a concrete floor. Straw was
added daily to maintain the condition of the stalls.
Before the start of the experiment, the entire barn was
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cleaned thoroughly using a solution containing 20%
benzalkonium chloride. During the trial, stalls were
cleaned, swept, and dried between calves.

At birth, each calf was weighed. The preparation of
chamomile extract was injected intravenously into the
jugular vein 1 h after birth and before feeding colostrum.
The colostrum was collected from primiparous and
multiparous parturient Holstein cows in different herds,
and was stored in plastic containers at -20°C. Pooling
was accomplished by thawing the colostrum in warm
water and mixing it in a clean container. Samples were
collected for IgG analysis, and the pool was divided into
plastic bags each containing 1 L. The colostrum was
given at 10% BW by nipple bottle within 3 h of birth.
Colostral IgG concentration was 79 mg/ml and the
quality of colostrum was considered good. On the third
day, calves were fed milk at 10% of BW, three times
daily, and were offered starter. Fresh alfalfa hay was
available freely at this time. After day 29, the calves
were released from the study.

Blood samples were taken from the jugular vein of
each calf prior to feeding colostrum and at 0, 1, 3, 6, 12,
18, 24, 30, 36 and 48 h postpartum. They were
centrifuged (3,000 g, 15 min) within 1-2 h after
withdrawal. Serum samples were stored at -20°C until
serum IgG concentrations were analyzed by Single
Radial Immunodiffusion (SRID) (Chigerwe et al., 2008;
Mancini et al., 1965). Colostral IgG concentrations also
were analyzed by this method. A repeated-measures
ANOVA test was carried out to compare serum IgG
concentrations between the groups, using SPSS
software (version 17.0; Chicago, IL, USA).

Results

Serum IgG concentration increased during the first
48 h across all groups, to reach levels of 23.32 mg/ml
(LC),29.79 mg/ml (MC), 26.46 mg/ml (HC) and 23.68
mg/ml (CO) (Table 1). No statistical difference was
found between groups at 0 h (P = 0.778). The highest
serum IgG concentration was found in MC calves at 48
h (Table 1). There was no significant difference at 48 h
between MC and HC calves (P=0.264), or between LC
and CO calves (P=0.792). Both MC and HC calves had
a significantly higher IgG concentration at 48 h
compared with CO calves (both P<0.001). At 24 and 48
h, IgG concentration was higher in both MC and HC
calves compared with LC and CO calves (Figure 1). At
24 h, IgG concentration was similar between HC and
MC groups but higher for MC calves at48 h (Figure 1).

Discussion
To the best of our knowledge, this is the first
investigation of the effect of chamomile extract on

colostral IgG absorption in neonates. The MC and HC
groups had a greater [gG absorption at 24 and 48 h than
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Table 1: Serum IgG concentrations (mg/ml) in four groups during the 48
htest period (mean + SD).

Time (hours) HC MC LC co

Before treatment 0.43 £ 0.51 0.711+ 058 070+ 040 0.64 £0.55
0 097 +0.24 093+0.17 082+013 0.80 £0.24
1 1.13+£0.16 1182012 1042024 1.04 £0.22
3 0.81 £0.37 2042020 160+ 043 1.81 £0.37
6 9.92+134 875+3.47 1047 £ 0.96 9.21 £1.79
12 17.69£1.91 2258+289 19.05%190 17.86 £1.79
18 26.67 +3.36 2535+ 262 2105217 19.04 £ 2.73
24 27.54 £1.79 2642+ 432 2402+ 207 230447
30 27.60 £0.78 2878 £ 046 24.00%1.61 2415£3.35
36 2567 +2.85 2803+179 2306+ 29 23.00 £ 1.65
48 26.46 + 3.50 2979+180 2332x152 23681215

HC = injected high dose chamomile; MC = injected moderate dose
chamomile; LC = injected low dose chamomile; CO = injected saline only

Figure 1: Changes in serum concentrations of immunoglobulin G across

four groups.
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LC: low dose of chamomile (5.5 mg/kg BW); MC: moderate dose of
chamomile (11 mg/kg BW); HC: high dose of chamomile (HC; 22 mg/kg
BW); CO: control (normal saline solution)

the CO and LC groups. The MC group had higher serum
IgG concentration than the HC group, but the difference
was not significant. Thus, we suggest that the most
effective dosage of ethanolic extract of chamomile is 11
mg/kg BW for intravenous injection. Researchers have
found that corticosteroids have an important role in
delaying gut closure and increasing IgG absorption. It
has been reported that [gG absorption in calves is greater
with higher serum corticosteroid concentration (Boyd
and Hogg, 1981; Johnston and Oxender, 1979; Whitaker
et al., 1996). The high steroidal content and anti-
inflammatory properties of chamomile extract
(Hadjiakhoondi ef al., 2005; Morgan, 1996; Salamon,
2009) may explain the high serum IgG concentration in
chamomile-treated calves, since these constituents
delay gut closure. Since metyrapone has been found to
decrease the production of cortisol, administration of
metyrapone to newborn piglets and calves resulted in
decreased absorption of colostral immunoglobulins
compared to the control (Johnston and Oxender, 1979;
Patt and Eberhart, 1976). In the current study, the LC
group had a lower concentration of serum IgG at 24 and
48 h. Results showed that the differences in dosage of
chamomile extract between the groups probably
affected the response of intestinal entrocytes to elevated
serum IgG concentration. The data from this trial
suggest that the administration of chamomile extract
after birth probably delays gut closure and enhances the
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immune system following IgG absorption in calves.
According to this research, feeding colostrum at 10% of
BW along with a single dose of chamomile could be an
effective method to ensure an adequate passive
immunity in neonate calves. The exact mechanism
behind the increased concentration of IgG in
chamomile-treated calves is unclear. More work need to
be done to complete our findings about the effects of
factors such as route of administration (subcutaneous or
intra-muscular injection) and types of extracts
(alcoholic or water base).
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