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Table 2. Effect of Aloe vera gel and conjugated linoleic acid (CLA) on feed intake and performance of sucking 

Holstein calves 

  
Dry matter intake 
(g/day) 

Weight gain 
(Kg) 

Daily weight gain 
(g/day) 

Feed conversion 
ratio 

A 

0 440.32 17.10 570.14 0.66 
250 mg 455.56 19.75 658.33 0.57 
SEM 49.514 1.122 37.416 0.039 
P-value 0.8299 0.1111 0.1111 0.1504 

C 

0 497.83 17.77 592.36 0.69 
20 g 398.05 19.08 636.11 0.54 
SEM 49.514 1.122 37.416 0.039 
P-value 0.1696 0.4181 0.4181 0.0146 

A*C 

Control, 0 mg A+0 g C 475.46 16.54 551.39 0.73 
250 mg A+0 g C 520.21 19 633.33 0.65 
0 mg A+20 g C 405.18 17.67 588.89 0.58 
250 mg A+20g C 390.92 20.50 683.33 0.49 
SEM 70.023 1.587 52.914 0.056 
P-value 0.6780 0.9072 0.9072 0.9016 

Time 

First 30 days 113.96b 11.396b 379.86b 0.31b 

Second 30 days 781.92a 25.458a 848.61a 0.92a 

SEM 43.328 1.036 34.536 0.0357 
P-value <0.0001 <0.0001 <0.0001 <0.0001 

A: Main effect of 250 mg Aloe vera gel (per kg body weight), C: Main effect of 20 g CLA (per kg of dry matter intake) and A*C: 
Interaction of Aloe vera gel and CLA. 
Values with different superscripts within a column are significantly different (P<0.05). 
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Table 3. Effect of Aloe vera gel and conjugated linoleic acid (CLA) on blood parameters in sucking Holstein calves  

  
Glucose 
(mg/dL) 

Albumin 
(g/dL) 

Total protein 
(mg/dL) 

Urea 
(mg/dL) 

Total cholesterol 
(g/dL) 

Triglyceride 
(mg/dL) 

A 

0 96.42 3.67 6.62 25.29 85.42 68.29 
250 mg 91.37 3.79 6.47 24.67 84 70.54 
SEM 1.489 0.039 0.093 0.519 5.358 2.823 
P-value 0.0266 0.0549 0.2472 0.4045 0.8536 0.5794 

C 

0 93.87 3.72 6.66 24.83 87.67 70 
20 g 93.92 3.74 6.43 25.12 81.75 68.83 
SEM 1.489 0.039 0.0939 0.519 5.358 2.823 
P-value 0.9844 0.7098 0.0943 0.6952 0.4440 0.7732 

A*C 

Control, 0 mg A+0 
g C 

99.42a 3.65 6.67 24.92 90.92 68.92 

250 mg A+0 g C 88.33b 3.79 6.66 24.75 84.42 71.08 
0 mg A+20 g C 93.42ab 3.70 6.58 25.67 79.92 67.67 
250 mg A+20 g C 94.42ab 3.78 6.27 24.58 83.58 70 
SEM 2.105 0.055 0.1328 0.734 7.577 3.99 
P-value 0.0095 0.6029 0.2722 0.5393 0.5100 0.9836 

Time 

First 30 days 90.67b 3.696 6.75a 21.04b 80.67 43.71b 

Second 30 days 97.12a 3.767 6.34b 28.92a 88.75 95.12a 

SEM 1.384 0.0381 0.0943 0.569 4.690 2.547 
P-value 0.0015 0.1915 0.0049 <0.0001 0.1573 <0.0001 

A: Main effect of 250 mg Aloe vera gel (per kg body weight), C: Main effect of 20 g CLA (per kg of dry matter intake) and A*C: 
Interaction of Aloe vera gel and CLA. 
Values with different superscripts within a column are significantly different (P<0.05). 

�*�a *�HI� 0� |(�*% y6���3�P  *�  �6�%Q20=.��*83�P 

�(f!+ ��9]� N%��)  .�6� '?��(i.5 9S� '�(1 9�i� 3�P

05��(+ � (?��(�(% 
 N�8
*�(� � F6���!P �(1*�� 3�P

 �
9a4 y6��� F6� "��`% .?�� �9� ���� ����'  �4 *H�

0J(52 
 �
CLA ��P *�L6  Q�0=.��*83�P   .�6� 7=�

 ?��(�(%�(f� �;+*�HI� � 
 Q� ���i��20  	*+CLA  Zf�

 9� �(1 ?��(�(% 9S� -6�78�)05/0P<( . *H� �%���%Q 

 ?��(�(% 
 ?��(i.5 9S� '�(1 9�i� �(f!+ ��9]� *�

 .]%) �(� ��05/0P<(.  % *��<� F6� *��<� Q�  ��� 9��(�

 Zf� 0/ 9��� 	�� F� -6�78� �� c�(1 e*U% ��7�% �

 %  .�6� 
 9� �(f�� .�(�`%R�]5� 3�9]�%  �(a
�H2 

?6(#� +9../  !E 3�P96�/�� �(a(% � �4 0J(52 *� �
 

����� ' .�6� Q� �� ��]83Q�� �(!� 3�P 4�8
*/�% 3�*� 

9�5(� 9��/� 'L6*��� F�/(�6�� �P 
 ���� 3�P*&���� �`� 

 5(!� � �9��� R�fH� 0�9�� )Zhang and Tizard, 1996 .(

��U) @!� �Q �� 20J(5 �
 3
�s R�#��% 1 
 8- 3� 

 �/
9�P �*��2 �(.�J(/ 
 3�P96Q(/(!+ �2 '?�� 0/ 

3��� R��S(U1 9g  �
*O�% 
 ?6(#��9../  .�6� 9.��P 

)Vazquez et al., 1996 .(�)�� �9� ?�� 0/  !E -

3�P96�/�� �4 0J(52 �
 3��� R��S(U1  ��%� Q� N�f[ 

?6(#� ' .�6� 9g 'j���5� ��%*� '�1Q 9g ' 6�6*�/�� 9g 

' �
*6
 9g ' k�[ 9g '��Y*� ?6(#��9../ ����� 

�(13Q�� 
 �H2  ��2  ��9��/� 9.��P )Ni and Tizard, 

2004; Talmadge et al., 2004.(  Q�*&6� 3(�' Nounech 

et al.  (2003) 0]5�`% �F6���!P 
�+ 3
 3�' D�7+ 

9��*/ 0/ CLA  %9��(� �
W) *� �'9 v)�� u�U�1� 

34*�� 0� ���)� 3*&6� �(x�P �(f�� �`�  .�6� �(� .

Hill et al. (2007a) �(f�� 7�� ���(/R9% 
 9.!� R9%  .�6� 

� � 	��3�P 3�
*E 0/ � �*�a �2�P 9��� j*k ��(�% 

*�=�Q 
 9��� L�M5(.�5 ���i��� �9� �(�' ���� 9���� .

Danicke et al. (2012) ��*/ D�7+9 0/ CLA Q� �� 

|W�1� 3��b ��  5(!� v)�� �(f��  .�6� Q�� R9% � 

05��(+ �P  % �(� .Lacetera et al. (2004) و  Pappritz et 

al. (2011) ���� 7�� 9��*/ 0/ CLA  %9��(� Q� �� ��U�� �� 

3�P9�z�5(i�8  6��b *� �����  .�6� 	�� 9��� *H{% .Q� 

 8*Y' Nugen et al. (2005) 0]5�`% � ?f�% *H� 3�CLA 

?��(i.5 *��O� *� � .�6� �(f�� 
 �P ����� �  D�7+

.9��(�� 0/ ?�� ���� ���� y6��� F�.x�PTNFα   L6



 �������/	
� ����/��� ���  %�� R�9�5(� R�#�#$�1399 )77-67              (                                                                      73  

 

?�� 3([  ����5� -�E F�/(���'  0/Zf�  �9� ��]8

?��(�(%F�/(��� *6�� 
 �P4�8
*/�% 
 �P����5� -�E 3�P  

 %�(� )Hillman and Haas, 1995(0]5�`% � .3�' 

Yamasaki et al. (2003) � �  �a(� N��[ -6�78

9�5(�TNFa   � ��f�� 0� �� �9� N�O% �*�a e*U%CLA 

*P .9��*/ �9P��% k ��#� 
 9g 0.�%Q F6� � y6��� 9.

 �%� '�(� R���7+ 0� 0a(� ��'F���E *H� ?f�% CLA  *�

 ?G!b?��(�(%�P�(1 3  % � *g�s 0]5�`% �� ��( 0�

 L6*$� *� �2 *H�9�5(� TNFα  .��� ?f��  

|(�*% y6��� 0� �H2  Q� ���i��� �40J(52
 �
 N�O% CLA  *�

05��(+ ?%W� ?�]g
 �
9a � F6���!P �(1*�� 3�P5 

 .]% R
�i� 'y6��� F6� "��`% .?�� �9� ���� ���� � 3��

 Q���%� F�&���%0=.��*83�P F��]���(+ ?%W� �9../ 05

 (��k R�$�*� 
  .�� R�$�*� 'D(+ (O�� '�(89% 	�([)

.9�� �9P��%  *�  P��+ �*H{% ��(% 0/ ?�� �9� D�7+

^
*6
��
 3�P^
*6
��
*/ 
 ^
*6
��
 9.��% 3�'  0�

05��(+ � ����� ��=6� � ��% N%�) 
� ��(.) 3�P

) ?�� �;+*�HI� '�(1*��Moorthy et al., 2009 .(

(% F�.x�P 
 ��*/ N�)  ��w��� R(S 0�  P��+ �*H{% ��

3���� N%�()�Q 3*�/�� Q�  /9�� ��9]� 0/ � �  ��(+ 3�P

 % N%�� % F�� Q� 9�(�9�*�' Z��.% ?�][(% �� 3�*� 3*�

3*�/�� *6�� *��O� 
 9�� 
 �P 0 �t6
?�]�a   �
*O�%

+ ��&��� 9�i%(D�  ?%W� *� *%� F��P 0/ '�(� ��=6�

� ?�� *H{% 	�)Moorthy et al., 2009(. �(a
 F6� ��'  ?!)

� 	9)I *�H Q� ���i��� �40J(52
 �
 N�O% CLA  ?�]g
 *�

05��(+ 3*P�� ?%W� % F6���!P �(1*�� 3�P 0� 9��(�

�2 Q� ���i��� N�5� X(`� � �P -6�%Q2 �  ![�9s*g�s 

.9���  

�.�*+-��1 �'B   

�� ���� *g�s "�#$� y6���0J(52 �4 Q� ���i��� 0/ � 
 �


CLA  c�(1 e*U% *� 3*�HI�05��(+ �*O!�) 
 3�P

 �(1*�� F6���!P?��9�. 05��(+?8�6� 3�P �9../250 

 !�%0J(52 �4 	*+�
' F6*��/ 7/(!+ ?G!b  � � �(1

05��(+ �� 0�6�#%?8�6� 3�P9.���� *&6� 3�P���� �9../. 

 Q� ���i���20  	*+CLA  ?��(�(% 9S� -6�78� Zf�

F�.x�P .9� �(1  Q� ���i��� �40J(52
 �
 N�O% CLA  *�

05��(+ 3*P�� ?%W� ?�]g
 �(1*�� 3�P*H�.9.���9� 3  

 �
9a4 - H�*  �40J(52 
 �
K
�7% L�M5(.�5 9��� N�O% 0=.��*8 *�05��(+  .�6� 3�PF6���!P �(1*�� 3�P 
Table 4. Effect of Aloe vera gel and conjugated linoleic acid (CLA) on immune parameters of sucking 

Holstein calves 

  White Blood Cell (103/µL) Lymphocyte (%) 
Neutrophil 
(%) 

Monocyte (%) 

A 

0 8.06 64.42 31.08 4.17 
250 mg 8.14 63.42 32 4.75 
SEM 0.2277 1.774 1.767 0.447 
P-value 0.7985 0.6944 0.7175 0.3673 

C 

0 7.82 64.95 31.17 3.58b 

20 g 8.38 62.87 31.92 5.33a 

SEM 0.2277 1.774 1.767 0.447 
P-value 0.0984 0.4161 0.7671 0.0119 

A*C 

Control, 0 mg A+0 g C 7.73 64.08 31.92 3.50 
250 mg A+0 g C 7.91 65.83 30.42 4.83 
0 mg A+20 g C 8.38 64.75 30.25 3.67 
250 mg A+20 g C 8.37 61 33.58 5.83 
SEM 0.322 2.509 2.498 0.632 
P-value 0.7789 0.2861 0.3449 0.5175 

Time 

First 30 days 7.43b 67.08a 28.87 3.71b 

Second 30 days 8.77a 60.75b 34.21 5.21a 

SEM 0.2313 1.7498 1.802 0.424 
P-value 0.0005 0.0162 0.0517 0.0141 

A: Main effect of 250 mg Aloe vera gel (per kg body weight), C: Main effect of 20 g CLA (per kg of dry matter intake) and A*C: 
Interaction of Aloe vera gel and CLA. Values with different superscripts within a column are significantly different (P<0.05). 
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Table 5. Effect of Aloe vera gel and conjugated linoleic acid (CLA) on health of 

sucking Holstein calves 
  Eye secretion*  Nose secretion*  Ear score*  Fecal score*  

A 
0 0.204 0.08 0.146 0.229 
250 mg 0.146 0.073 0.112 0.192 

 P-value 0.119 0.56 0.24 0.39 

C 
0 0.196 0.092 0.15 0.225 
20 g 0.154 0.076 0.11 0.196 

 P-value 0.259 0.56 0.15 0.51 

A*C 

Control, 0 mg A+0 g C 0.225 0.108 0.166 0.275 
250 mg A+0 g C 0.183 0.075 0.133 0.175 
0 mg A+20 g C 0.160 0.078 0.125 0.183 
250 mg A+20 g C 0.125 0.071 0.092 0.208 

 P-value 1 0.65 1 0.16 
A: Main effect of 250 mg Aloe vera gel (per kg body weight), C: Main effect of 20 g CLA (per kg of dry matter intake) and A*C: 
Interaction of Aloe vera gel and CLA. 
Values with different superscripts within a column are significantly different (P<0.05). 
* Best health score: Zero; Worst health score: 3. 
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Abstract 

This study was conducted to evaluate the effect of Aloe vera gel and conjugated linoleic acid supplement feeding on 
performance, blood metabolites and immune parameters in Holstein calves in a completely randomized design with 
a 2×2 factorial arrangement. This study was carried out using 24 male and female Holstein calves (with average age 
of 1-10 days and 38±8 kg weight) with four treatments and six replications for 60 days. The treatments were: (1) 
basal diet including starter and whole milk (control), (2) basal diet + 250 mg/kg body weight Aloe vera gel, (3) basal 
diet+20 g/kgDM complementary conjugated linoleic acid (CLA) and (4) Basal diet+250 mg/kg body weight Aloe 
vera gel+20 g/kgDM of CLA. The Dry matter intake, weight gain, feed conversion ratio, blood parameters and 
immune and health factors were measured. Results showed that there were no significant differences between the 
control and other groups in terms of feed intake and performance of Holstein calves. The interaction effect of Aloe 
vera gel and CLA was significant on blood glucose concentration and calves receiving 250 mg Aloe vera gel had the 
lowest glucose concentration (88.33 mg/dL) (P<0.05). On the other hand, the effect of time on white blood cell, 

lymphocyte and monocyte was significant (P<0.05) and using 20 g CLA increased blood monocyte (5.33%) 
compared with no CLA treatments (3.58%; (P<0.05). In general, the interaction effect of aloe vera gel and CLA 
supplementation was not significant on performance and health status of Holstein calves. 
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