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ABSTRACT

In this study the effect of Aloe vera leaf gel on absorption of colostral immunoglobulin from intestinal mucosa in
new born calves was investigated at 48 h of age(time I) and 72 h of age (time I1). Weight gain was assessed until
weaning weekly. Thirteen Holestein calves with average 45 kg were divided into two groups, randomly. Daily, 15 ml
Aloe vera gel was given to treatment group with colostrum and milk. Blood specimen was collected from jugular
vein at both times (I,11). Total protein y-, globulin, and weight gain were assayed. The result of acetate cellulose
electerophoresis showed the level of y- globulin in treatment and control groups were 1/33 g/dl and 1/25 g/dl at
time | that was not significant but correlation between serum protein and gamaglobulin levels was significant in
treatment group (r=0/5832, P=0/05) against control (r=0/0141) at time |. Increasing immunoglobulin absorption
and also decreased FPT in treatment group (35 %) in comparison with control (44%) could be the cause of
significant correlation. At time I, the level of gamaglobalins decreased briefly in treatment group, conversly. The
level of serum IgG by sodium sulfite precipitation test revealed a boot 20 % calves had less than 500 mg/dl 1gG in
serum in treatment group in contrast to control at time Il. The more important correlation in treatment
group(r=0/7646 P=0/01) than control (r= 0/5404 P=0/05) represented increasing serum non imunoglobulin
proteins in treatment group at time I1. On the other hand, differences between r’=0/5846 in treatment group and
r?=0/2925 in control may be represented modified protein metabolism in consequence of Aloe vera effect on
regulation of protein metabolismin treatment group at time I1. predicted serum protein concentration at 1 g 1gG /dl
serum in treatment and control groups at time Il and treatment group at time | were approximately 5.8 g/dI.
Therefore cutoff value was not affected by use of Aloe vera gel in three groups. This means Aloe vera does not
interfere with diagnosis FPT by measurement of total protein concentration in new born calves. Also, the
consumption of Aloe vera gel have not significant effect on gain weight until weaning. In conclusion Aloe veragel
has favorable effect on the level of gamaglobulin and decreasing of FPT at time | but it has no effect on gain
weight in new born calves.

Keywords: Aloe vera , colostrum, Immunoglobulin, , gain weight.
Abbreviation key: FPT: Faiuler of Passive Immunity.

INTRODUCTION

Transfer of immunoglobulins in Some of Species s for instance human, Guinea pig and rabbitirobg
means placenta [1]. The placental structure of mamt prevents the transmission of immunoglobuliosafdam to
the fetus in utreo [1]. Also rising of glucocortide level in blood at birth attenuates cellular iomty. Therefore
the young calves are agamaglobulinemic at birthl]2,So the best and the most rapid mechanism litaiming
passive immunity in calves is the transfer of imwglobulin from colostrum across the small intestii3].
Colostrum is the early milk produced by female matsnand in the case of bovin is the first four daf/milk post
parturition [4]. It contains essential component #onew born for the first few days of life. The shamportant
component of colostrum are immunoglobulins thahgfar passive immunity to newborn Calves [5]. Colas
approximately contains 1gG% 85-90, IgM %7 , IgA %[b]. New born calves rely on antibodies present in
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colostrum for protection against common environrakmiathogens [6]. These immunoglobulin moleculesy ma
constitute 50 to 75% of The colosteral proteinise TgGimmunogloblins can be divided into two subsks 1gG1
and 1gG2. IgG1 selectively transported in unaltef@an by udder from the circulation to the lactsakretions.
Hence 1gGLl is the principal immunoglobulin for p@e immunization in calves. In contrast to IgGildi IgG2
enter the lacteal secretions [7]. Absorbed immuologlins and the acquired immunity remain for 14 days
[7].Neonates are immunocompetent at the birth [@] &hdogenous antibody production does not reactheo
protective level until 1 month of age [8] and mauimlevel until at least 2-3 month of age [6, @nhunoglobulins
appear in the Serum of a new born calf within ¢émahree hours after the feeding of colostrum agach a
maximum at 6 to 24h [7]. Ideally, Colostrum shoblkel consumed by the calves in the first four houstpartum
[10]. Transfer of passive immunity is generally siolered to be adequate if serum concentration IgGldvbe more
than 1g/dl in calves that have been fed by calostwhen sampled between 24 and 48 hour of agd-glure of
passive transfer (FPT) alone is not considered dis@ase however, it predisposes neonates totiofieand
septicemia if it is not immediately identified ar@brrected [3]. The ingested immunoglobulins in stdom
nonselectively absorb across the small intesting@ibgcytic mechanism of fatal vacuolated enteredi2] and
released into the lymphatics by exocytosis. Thamer circulatory system through the thoracic da&j. This
process refers to as open gut [12]. The abilitgabsteral immunoglobulin by enterocytic cells betp decline at
8-12 h of age and would be completed by 24 h of [A4é The cessation of macromolecular absorptign b
enterocytesic cells refers to as closure. The exachanism of this process does not elucidatét Burbbably due
to the replacement of fatal vacuolated enterocytadult type enterocyte [15]. This replacement egauring 5-7
day after birth [14].The fatal enterocyte cells agpable of immunolgoblin uptake but adult enteteasells are
incapable of that. Thereby this replacement couteib to intestinal barrier closure [14, 16]. Theref the base on
above description, the factors which are capabiedmease permeability of enterocyte and finallgabption of-
globulins increase from colostrum across the smtdktine could be very important. In this study eve assessed
the effect of consumptioAloe vera gel on the level of- globulins absorption from colostrum across thelém
intestine and acquired passive immunity in new lmalwes at 48 and 72h of ages (time 1,11).

The direct and indirect effects &foe vera gel on immune system has been investigated by o#searchers but
there is no any research on the effectAtde vera gel on Passive immunity in calvesloe vera is one of the
medicinal Plants belonging to liliaceae family agrdw in hot dry climate [17]Aloe vera leaf can be divided into
two major parts namely the outer green rid inclgdime vascular bundle and inner colorless parenahgantaining
Aloe vera gel [17]. More than 75 ingredient have been idti in it [17]. Aloe vera extract possesses many
biological activities such as antidiabetes [18]ti-axflammation [19], anti-cancer [20], anti-micrialh anti-
fumgal[21] anti-viral [22] and anti-oxidant actiti@s23] Other activities includes macrophage atitwva[24, 25],
wound healing [19], biological membrane permeafi26]. Therefore in this study the effect of Aloevaegel on the
permeability of biological membrane specially entitic cell has been considered. Before time it slagwn that
Aloe vera gel increased significantly the transport of thecnomolecular peptide drug, insulin , across treo€a-
cell mono layer [26]. Besides|oe vera gel is used as alternative medicine antibiotict@ating mastitis [27] and
for treatment poultry infectious disease[28].

MATERIALS AND METHODS

In this study thirteen Holestein calves with averathKg were divided into two groups, treatment andtrol,
randomly. Treatment group were fed with 15Ahbe vera gel that was Produced by Barij Essence pharmiaedut
co, with colostrum and milk from birth to eight vkeef age on daily basis. Blood specimen were tdkam jugular
vein before Feeding with colostrum at 48 and 72 hge. Then it was centrifuged at 3000 rpm for lifiutes and
separated sera stored until analysis alC2®erum Protein concentrations assayed by referettic method [29]
(Refractomer model erma, Made in Japan). Serumesdrations of albuming- globulin, B- globulin andy-
globulin were assayed by acetate cellulose eleghen@sis (Electerophores apparatus Model Helenale nia
America). IgG concentration was assessed by sodulfate precipitation test [30]. In this methodkg thtilization of
3 concentration of sodium sulfate 14g/ 100, 16g/108g/100 allowed scoring of serum immunoglobulin
concentration as less than 500 mg /dl, 500-150@imghd over than 1500 mg/dl IgG in serum respebtivThe
assessment of the performance of calves was donedkly weighting before feeding until eight weeksage.

The statistical analysis of data for each parammetare based on the average value obtained. Alltresxpressed
as Means + Standard Error of the Means = (SEM),aRies <0.05 and<0.01 were considered statistically
significant. Data were analyzed by using SPSS 1féna@oe. Processing of regression models was donexbie
software.
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RESULTS

Table 1. Mean value (+ SEM) of total serum prote&i concentrations (g/dl) and mean value of the conatrations of each fraction of
serum protein electrophoresis. Albg- globulin, g- globulin, y- globulin and the ratio of albumin to globulin (A:G) in treatment and
control groups at 48 (time I) and 72 h (time 1) 6 ages.

Mean value SEM P Mean value SEM P
Parameters Treatment group Cont_rol group Treatment group Cont'rol group
Time | Time | Time Il Time Il
A'(Z‘/JCTI‘)'” 3.1 3.12 017  ns 31 3.07 0187  ns
“‘%g;glt)‘"” 0.927 1.106 034  ns 0.81 0.83 0.127 ns
3‘8?3;*"” 1.3 1.05 0.166  ns 1.28 13 0.558 ns
Y'%;‘;EIL;"” 1.33 1.25 0213  ns 1.44 1.47 0221  ns
TOt‘E‘g']/"(’jrl‘))te'” 6.65 6.54 031 ns 6.54 6.64 0217  ns
A:G ratio 0.98 1.01 0.136 N 1.01 0.92 0.136 ns
ns= not significant; A:G ratio= Albuminto globulin ratio; Alb = Albumin
3 y=0.0092x+1.19
R* = 00002
& r=0.0141
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Figure 1.Relationship between total serum protein@ncentration andy- globulin concentration in newborn calves in contol group at 48

h of age (time 1)
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Figure 2. Relationship between total serum Proteiconcentration andy- globulin concentration in new born calves in treément group at

48 h of age (time II)

Table 1shows that the mean value concentratiorietalf serum protein}- globulin andy- globulin in treatment
group is more than, control group but the meanesaf Alb concentration and the ratio of albunargtobulin (A:

G) in treatment group is less than control groupinee 1. The mean value of total serum Proteincemtration and
The mean value of concentrations of and B globulines in treatment group is less than congmup but the
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concentration of Alb and the ratio of albumin telgllin is more than control group at time Il. Thieserved
differences between above parameters are nottistaillis significant.

Regression line and regression equation in Figdee riot show any relationship (r= 0/0141) betwedaltserum
protein andy- globulin concentration in control group at tifleut regression line and regression equationgaré
2 show relatively close relationship (r= 0/58325) between two parameters in treatment grotipat|.
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Figure 3. Relationship between serum total proteilconcentration andy- globulin concentration in newborn calves in contol group at 72
h of age (time II).
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Figure 4. Relationship between total serum proteiconcentration andy- globulin concentration in newborn calves in treement group at
72 h of age (time I1)

Regressions line and regression equation in Figwt@ow relatively close relationship (r= 0/54G85) in control
group at time I, whereas figure 4 show close reteship (r= 0/7646 £0/01) in treatment group at time 1.

Table 2. The frequency of IgG concentrations and dFSquare test for greater than 500mg/dl IgG and lgs than 500 mg/dl IgG in serum
in control and treatment group at 72 h of age (tira Il)

Less than 500 mg/dl IgG greater than 500 mg/@l Ig
Treatment group (time Il) 19% 81 %
Frequencies Control group (time 1I) 1% 99 %
Chi-Squretest  eeeeeeee- 1.5211 1.99

** = Ggnificant at p<0/01

Table 2 shows that the Population frequency feramount of greater than 500 mg/dl 1IgG were 99% &6 in
control and treatment groups at time Il respecivédn the basis of Chi-Squre test this differencas wot
statistically significant, whereas population freqay for the amount of less than 500 mg/dl IgG wiéreand18%

in control and treatment group at time Il respati. On the basis of Chi-Squre test this diffeeen@s statistically
significant (<0/01).
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Table 3. The mean value of body weight of calvesSEM during eight weeks from birth and the percentag of gain weight + SEM at eight
week age in related to birth weight of calves in edrol and treatment groups

gain weight after

Time(week) 1 2 3 4 5 6 7 eight week (%)
Weight (kg) Trgf;um;m 458 4523 4609 499 4832 5014 5672  59.55 .1
Control group 4523 4532 4532 4918 4841  50.5956.05  58.12 23.04 %
11— 0.898 0921 0959 1.082 1305 1.084 072. 1.086 0.979
P ns ns ns ns ns ns ns ns ns

ns = not significant

Table 3 does not show significant difference weeklgain weight in Treatment and control groupsirty eight
week from birth. Also the percentage of gaininggieiat eight week of age relating to the birth viéigere 24/1%
and 23/04 % in treatment and control groups r&spy. This difference also does not statistigalignificant.

DISCUSSION

In this study our results revealed separately fiwatein bands by acetate cellulose electerophoirdisdes Alb,a-
globulin, B- globulin andy- globulin. This findings were in agreement witle tstudies of Kaneko [31]. The mean
value of total serum protein and mean value of diaattion of protein electrophoresis that were shamtable 1 for
control group at 48h of age (time I) were in acdeorce to reference value for Holestein cow at Hdys of age
[32]. The mean value afglobulins were respectively 1/25 g/dl and 1/74 §d control groups that were fed with
colostrum at 48 and 72 h of ages. These resultsvedhaslight increase in the absorption yeflobulins from
colostrum in control group at 72 h of age compaxét control group at 48 h of age (time 1). Alttghuthis result
is not statistically Significant but findings ofdeione and Stelania [33] also demonstrated Sligsbiption ofy-
globulines increase during the third day aftertbfdr Limousine cow. The obtaining result in oundies seems to
be rational, since the exchange of fatal vacuolat@grocyte with adult enterocyte accomplished iwith7 day
after birth and gut closure completely happens fif4jourse There are another factors That influenice Level of
v- globalins absorption from gut in newborn calv@se of which is the level of trypsin inhibitor imlostrum that
protects immunoglobulins from proteolysis, so thhg highest amount of its exists in the first nmtk and then
decreases [34].Furthermore, another factor is Pighkiae occurrence of enzyme modification with atbiag age
in cow stomach [14]. The mean value of total seprotein in treatment and control groups at 48 hage (time )
were 6.65 g/dl and 6.56 g/dl and mean value of uAlim to globulin ratio were 0.98 and 1.01 respesiv This
results explain that the slight rise in serum grot®ncentration is due to increasing of globuliamicentration in
serum. Although this result was not statisticallyngficant, the assessment of relationship betwssmim protein
concentration and- globulin concentration was revealed better cousmges. Linear regression and Linear
equation showed week association between two paeasn@ control group at 48 h of age (r= 0/014Ejgqre 1)
but significant linear association between two paeters was shown in treatment group at 48 h of(egf¥#05832,
P< 0.01)(Figure 2).Also less proportion of FPT wasrsén treatment group (35%) compared with controlug
(44%) at 48 h of age.

Therefore decreasing of FPT in treatment group @vetp with control group under similar managementld
demonstrate that Aloe vere gel increases permbabflientrocytic cells and finally increasesyof globulins from
colostrum and decreases FPTin Treatment grouglabfiage (time I). Approvingly the previous seslishowed
Aloe vera gel decreased the transepithelial electrical tasi® of intestinal cell monolayer [26loe vera gel was
also able to significantly increase the transpdrt macromolecular peptide drug, insulin, across ¢heo-2 cell
monolayer [26].

Of course for obtaining more significant resultsttie following studies we suggest the increasehefadmount of
Aloe vera gel and the increase number of calves in the éxpat. Our results showed the mean value/-of
globulins concenteration in control and treatmerdug at 72 h of age (time Il) were 1/47 g/dl and41h/dl
respectively. This result showed slight decreage-gfobulins in treatment group compared with cdnt#though
this result was not statistically significant, inadher approving experiment, measuring of IgG catregion by
sodium bisulfit precipitation test revealed serugf® Ivalue was less than 500 mg/dl for 20% of calype®©/01)
(table 2) in treatment group compared with congralup at 72h of age (time Il). There can be sdwe@sons for
the observing results. The one of which is sirmdtausly decreasing trypsin inhibitor in colosteramthe third
day after birth [34] and the existence carboxymigsté inAloe vera gel [35] that help destroy proteins suchyas
globulins. The other reason is the exchanging ohatal vacuolated enterocyte with adult entrocytethord day
with advancing age from birth [14] and Probablyfieetive ofAloe vera gel on adult enterocyte. The last reason
may be due to normal consumption of IgG in respdosenvironmental pathogens regarding to the atitig
macrophages b&loe vera gel [24].
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In this study relationship between total serum g@iroandy— globulins concenterations was assessed in treatme
and control groups at 72 h of age (time Il). Lineagression and linear equation showed more sigmnif
association in Treatment group (r= 0/7648001) (Figure 4) Compared with control group (r5408, 0.05)
(Figure 3). The observed differences in r valuesamseat equal concentration pf globulins there was more
amount of protein in treatment group compared wihtrol group. This finding could due to more camgtion of
IgG in treatment group than control group or dutgh® effect ofAloe vera gel on modifying protein metabolism in
treatment group at 72 h of age (time 1) in tttasome extent of amino acids entrance to glucosmegjs Pathway
or protein biosynthesis in new born calves.

In accordance with present reports FPT occurreghwithe concentration of IgG in blood serum is tess 1g/dl in
calves. In This study prediction of serum protedmaentration at 1 g/dl IgG in treatment groupd&tand 72 h of
age (time I, 1l) and Control group at 72 h of dtjme 1) were 5.8, 5.86, 5.8 g/dl respectivelhefefore the use of
Aloe vera gel with colostrum in new born calves have ndéctfon cutoff point value. Thus it does not inteef
with assessment of FPT by the measurement ofgetalm protein concentration in new born calvehla study the
effect of feeding calves witloe vera gel together with colostrum or milk on calves penfance and gaining
weight during eight week from birth were assesgeglves performance were assessed by weekly weigltin
calves. On the basis Table 3 the percent of gainieight at eight week of age relating to the binthight were
24/1% and 23/01% in treatment and control grougpeetively that was not statistically significaktowever in
spite of existence of biologically active comporseint Aloe vera gel that were shown proliferative cell effect for
example, veracylglucan @sitoestrol, different molecular weight glycoprotiand lectins [35] and also, overall
effect ofAloe vera gel on health, we expected better growth.

In conclusion, theAloe vera gel have beneficial effect gn- globulins absorption and decreasing of FPT in new
born calves at 48 h of age (time I) but does netlany effect on the performance and the growttabfes during
weaning. In the following studies for obtaining mamportant result we suggest increasing the amoiufiioe vera

gel consumption and the number of calves in eager@xents. In addition, another suggestion is imatihg Aloe
vera carboxypeptidase in a way that it can not effecactivity of other component iAloe vera gel.
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