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Abstract 
The objective of this study is to compare the anti-inflammatory effect of Ketoprofen 

drug and Hedera helix leaf extract on clinical and biochemical parameters in 

pneumonic calves. In this regard, a total number of 30 Holstein calves from 1 to 4 
months, diagnosed with pneumonia, were identified and randomly assigned to the two 

groups, i.e., treatment groups 1 and treatment group 2, each containing had 15 calves. 

The calves of the treatment group 1 and 2 were treated with lincospectin antibiotics for 

5 days. In one group, we used Hedera helix leaf extract and in the other group, we 

used Ketoprofen as anti-inflammatory medicine. Clinical symptoms were monitored 

on days 0 and 4 and blood biochemistry was examined. Regarding the clinical 

symptoms, both drugs showed the significant reduction in temperature, respiratory 

rate, and nasal discharge at the end of the study compared with the starting day. 

Ketoprofen and Hedera helix leaf extract were effective in reducing rectal 

temperature,mucosal hyperactivity, coughing after stimulation and hoarse respiratory 

sounds. On the other hand, Ketoprofen had a greater effect than the Hedera helix leaf 

extract (P<0.05). Concentration of albumin, fibrinogen and total protein were 
significantly decreased after the use of Hedera helix leaf extract and Ketoprofen 

(P<0.05). This decrease was higher in the Ketoprofen group (P≤0.05). Hedera helix 

leaves extract had good effects on reducing symptoms of calves pneumonia and could 

be used as a antiinflammatory drug in calf pneumonia. 
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Introduction 
 

Inflammation is a major process that occurs in the 

body and in response to a tissue lesion resulting from 

physical, chemical or biological attacks. The purpose of 

this process is to cope with the lesion and to help 

eliminate or limit the lesion and repair the damaged 

tissue. Although the inflammation process is designed 
to protect the body, it can be continued so that it can 

cause further damage or lesion. This process can be 

created in many conditions, such as pneumonia. 

Calf penumonia is one of the most important cause 

of mortality in the dairy industry (Ames, 1997; 

Ackerman and Brogden, 2000). In order to reduce 

inflammation in pneumonia, chemical drugs such as 

nonsteroidal anti-inflammatory drugs are used. These 

drugs can cause side effects such as gastrointestinal 

ulcers, liver and kidney toxicities, anxiety and circulatory 

disorders. Because of these effects, more safe 
compounds are needed. 

Treatment with synthetic drugs is a treatment 

spectrum and treatment with herbal medicines is
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another treatment (Chevalier, 1996). Of course, herbal 
medicines are important source of effective substances 
that have less side effects (Blumenthal, 2000). Hedera 
helix, commonly known as Ivy, is a rampant, clinging 
evergreen vine, from Araliaceae family (Baytop, 1984). 
This evergreen plant is one of the 15 species of the 
Hedera genus. Its full leaf is 4 to 10 cm long and is 
heart-shaped. The leaf face is like a paw and has 3 to 5 
lobes. Its upper surface is dark green with less radial 
veins, but the lower surface is greener. The herb is 
scattered throughout America, India and East Asia and 
is now found in most parts of the world (Metcalfe, 
2005). The active biological compounds of this plant, 
which are responsible for its therapeutic effects, include 
Triterpene Saponins, which is a Bidesmosidic 
Glycoside of Hederagenin. This combination includes 
Hederacoside c (1.7 to 4.8 percent), Hederacoside B 
(0.1 to 0.2 percent), Hederacoside D (0.4 to 0.8 
percent), and Monodemoside Alpha-Heparin (1 to 
3percent). Other compounds known in this plant are 
amino acids, steroids, vitamins, volatile and fixed oils, 
beta-lactate and polyacetylenes.Medical effects of 
Hedera helix include antiinflammatory,anti-cough, 
Anti-nervous pains, antirheumatism, antifungal, 
anthelmintic (Julien et al., 1985, Eguale et al., 2007), 
antispasmodic (Trute et al., 1997) and anti-asthma 
(Huntley et al. 2000). For decades, the Hedera helix 
extract has been used to treat respiratory diseases, and 
its safety has been tested and approved in several 
studies (Kraft, 2004; Fazio et al., 2009). In 2004, alpha-
hedrin, a type of Saponin Terpenoid, was isolated from 
the pure extract of the Hedera helix leaves and was 
expressed as the main ingredient responsible for the 
therapeutic effects of the plant (Hegener et al., 2004). 
Considering the high value of the active ingredients in 
the Hedera helix leaf, such as Saponins, and since there 
has so far been no report on the study of the 
antiinflammatory effect of Hedera helix extract in 
comparison with non-steroidal anti-inflammatory drugs 
such as Ketoprofen. The present study was conducted 
to evaluate the anti-inflammatory effect of Hedera helix 
extract on calf pneumonia and compare it with 
nonsteroidal anti-inflammatory drug “Ketoprofen”. 
 

Materials and Methods 
 

A total number of 30 Holstein calves from 1 to 4 
months old with pneumonia were identified and their 
clinical and vital symptoms were recorded. The calves 
were randomly divided into two groups of 15 calves 
named treatment 1 and 2. Depression, anorexia, body 
temperature, respiratory rate, nasal and ocular 
secretions, coughing, inhale and exhale dyspnea, 
exacerbation of exhale sound and coarse inhale sound, 
abnormal respiratory sound and wiz and crackles were 
identified. Animals were divided equally into 2 groups: 
Treatments 1 and 2 and according to the weight of 

calves, lincospectin antibiotics were injected to both 
groups for 5 days. The treatment group 1 was given 
1cc/kg of body weight Hedera helix leaf extract for 
3days. The treatment group 2 received anti-
inflammatory drug, Ketoprofen at the rate of 3 mg/kg 
body weight as muscle injection for 3 days. During the 
course of treatment (4 days after drug injection), all 
clinical symptoms were recorded in both groups. The 
number of success cases in treatment and possible 
deaths was recorded. The clinical signs studied before 
and at the end of the use of drugs include body 
temperature, eye mucosal examination (percutaneous 
and normal), nasal secretions (serosa, mucosal, 
mucopurulent), respiratory rate per minute, cough 
reflux, respiratory sound (natural and exacerbated) were 
examined. 

Blood samples (containing an EDTA 
anticoagulant) were taken from both groups within 72 
hours of starting treatment. For examination of factors 
such as total protein, fibrinogen and albumin, it was 
sent to the laboratory. The changes were compared in 
both groups. At the end of the work, the results were 
analyzed in two groups. 
 

Results  
 

Body temperature examination 

Using paired t-test, it was found that the average 
body temperature in the two groups was higher in day 0 
than in day 4 (p <0.05) (Table 1). 

Mean body temperature in the group receiving 
Ketoprofen was 40.52±0.91°C and in the Hedera helix 
recipient group was 40.64±0.59°C. Using independent 
t-test, the mean body temperature on day zero has no 
statistically significant difference (P≥0.05) (Table 2). 

The mean body temperature in the group receiving 
Ketoprofen was 39.10 ± 0.42°C and in the Hedera helix 
receiving group was 39.74 ± 0.96°C. Independent T-test 
showed that the mean body temperature on day 4 of 
study in the group receiving the Hedera helix leaf 
extract was significantly higher than the group 
receiving the Ketoprofen (P<0.05) (Table 3). 

Using paired t-test, it was found that the mean 
respiratory rate in the two groups was higher in day 0 
than in day 4 (P<0.05) (Table 4). 

The mean respiratory rate in the group receiving 
Ketoprofen on day 0 was 34.67 ± 3.70 in one minute 
and in the group receiving Hedera helix leaf extract it 
was 35.80 ± 3.21 per minute. Independent t-test showed 
that there was no significant difference in the mean of 
respiration on day 0 (P≥0.05). The mean respiratory 
rate in the group receiving Ketoprofen was 23.87 ± 3.60 
per minute and in the group receiving Hedera helix leaf 
extract it was 25.60 ± 3.99 per minute. Independent t-
test showed that there was no significant difference in 
the mean of respiratory rate in the two groups in the 4th 
day of study (P≥0.05) (Table 5). 
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Table 1: Mean body temperature on days 0 and 4 of study 

(°C) 

Days Mean N Std. Deviation Std. Error Mean 

 
0 40.58 30 0.75 0.13 
4 39.42 30 0.79 0.140 

 

Table 2: Mean of body temperature in two groups on day 

zero (°C) 

Group  
N Mean Std.  

Deviation 
Std.  

Error Mean 

Ketoprofen 
Hedera Helix 

15 40.52 0.91 0.23 
15 40.64 0.58 0.15 

 
Table 3: Mean of body temperature in the two study 

groups on day 4 (°C) 

Group N Mean Std. Deviation Std. Error Mean 

Ketoprofen 
Hedera Helix 

15 39.10 0.42 0.10 
15 39.74 0.95 0.24 

 

Table 4: Average respiratory rate on days 0 and 4 of study 

(per minute) 

Days Mean N Std. Deviation Std. Error Mean 

0 
4 

35.23 30 3.45 0.63 
24.73 30 3.84 0.70 

 

Table 5: Mean of Respiratory rate in two groups studied 

on days 0 and 4 (per minute) 

Day Group N Mean 
Std.  

Deviation 
Std. Error  

Mean 

1st Day 
Ketoprofen 15 34.67 3.69 0.95 

Hedera Helix 15 35.80 3.21 0.82 

4th Day 
Ketoprofen 15 23.87 3.60 0.93 

Hedera Helix 15 25.60 3.99 1.03 

 

Using the Mann-Whitney test, it was found that the 

mucosal hyperemia at the end of the experiment was 

significantly different in the two groups and in the 

Ketoprofen group it was less than that of the Hedera 

helix group (P<0.05). However, no significant 

difference was observed between the two groups at day 

zero (P≥0.05). Using McNemar Test, it was found that 
a significant decrease was observed in the hyperemia 

after the use of Ketoprofen (P<0.05) (Table 6).  

There was no significant reduction in the 

Hyperemia following the use of Hedera helix leaf 

extract (P≥0.05) (Table 7). The Mann-Whitney test 

revealed that nasal discharge did not differ significantly 

between the two groups at day zero and at the end of 

the experiment (P≥0.05) (Table 8). A significant 

decrease in nasal discharge was observed following 

Ketoprofen intake (P <0.05). (Table 9). There was a 

significant decrease in nasal discharge following the 

use of Hedera helix leaf extract (P <0.05) (Table 10). 
Using the Mann-Whitney Tablet, it was found that 

there was no significant difference in the coughs on day 

0 in both groups, but on day 4, Ketoprofen was better 

and the number of calves that cough with the smallest 

stimulation was lower than that of Hedera helix leaf 

extract (P<0.05). 

Table 6: The effect of Ketoprofen in two periods in 

reducing mucosal hyperemia 

 Hyperemia in Day 0 Hyperemia in day 4 

Hyperemia Normal 

Hyperemia 2 11 
Hyperemia 0 2 

 
Table 7: The effect of Hedera helix leaf extract in two 

periods of time in decreasing the hyperemia of 

mucus 

Hyperemia  

in Day 0 

Hyperemia in day 4 

Hyperemia Normal 

Hyperemia 8 5 
Normal 1 1 

 
Table 8: Study of the data related to the presence or Non-

Permeability of nasal discharge on day zero and 

four of study 

Day Group N Mean rank Sum of ranks 

Day 0 
Ketoprofen 15 15.50 232.50 
Hedera Helix 15 15.50 232.50 
Total 30   

Day 4 
Ketoprofen 15 17.00 255.00 
Hedera Helix 15 14.00 210.00 

Total 30   

 
Table 9: The effect of Ketoprofen in two Periods of time in 

reducing nasal discharge 

Nasal Discharge in Day 0 Nasal Discharge in Day 4 

+ - 

+ 4 9 
- 0 2 

 
Table 10: Effect of Hedera helix leaf extract in Two 

Periods of Time in reducing nasal discharge 

Nasal Discharge in Day 0 Nasal Discharge in Day 4 

+  - 

+ 7 6 
- 0 2 

 

There was no significant effect on removing the 

cough following the use of Ketoprofen (P≥0.05) (Table 

11). There was no significant effect on removing the 

cough following the use of Hedera helix leaf extract 

(P<0.05) (Table 12). 

Using the Mann-Whitney test, a significant 

difference was observed in the 2 groups regarding 

presence and absence of severe respiratory sounds on 

day 4, meaning that Ketoprofen had a better effect on 

the elimination of cough in compare with the Hedera 

helix leaf extract (P≤0.05). 

There was a significant reduction in the use of 

Ketoprofen in the removal of harsh sounds (P<0.05) 

(Table 13). There was no significant reduction in the 

removal of harsh voices following the use of Hedera 

helix leaf extract (p<0.05) (Table 14). 

The paired t-test indicated a significant decrease 

the albumin concentration in the two groups on day 

zero compared to day4 (p <0.05) (Table 15). 
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Table 11: The effect of Ketoprofen in two periods 

for removing coughing 

Coughing in Day 0 Coughing in Day 4 

+ _ 

+ 1 6 

_ 1 7 

 

Table 12: Effect of Hedera helix leaf extract in two 

periods for removing coughing 

Coughing in Day 0 Coughing in Day 4 

+ - 

+ 4 2 
- 4 5 

 

Table 13: The effect of Ketoprofen on two periods of 

time in the removal of harsh respiratory 

sounds 

Harsh Respiratory  

Voice on Day 0 

Harsh Respiratory Voice on Day 4 

+ - 

+ 2 7 

- 0 6 

 

Table 14: Effect of Hedera helix leaf extract in two 

periods of time in the removal of harsh 

respiratory sounds 

Harsh Respiratory  

Voice on Day 0 

Harsh Respiratory Voice on Day 4 

+ - 

+ 7 1 

- 0 7 

 

Table 15: Mean of albumin concentration in days 0 

and 4 of study (mg/dl) 

Day Mean N Std. Deviation Std. Error Mean 

Day 0 
Day 4 

4441.04 30 480.23 87.67 
4150.36 30 466.60 85.19 

 

Table 16: Albumin concentration in two groups on 

day 0 of study (mg/dl) 

Group 
N Mean Std. 

Deviation 

Std. Error 

Mean 

Ketoprofen  

Hedera Helix 

15 4313.76 523.24 135.10 

15 4568.32 411.35 106.21 

 

The mean of Albumin concentration in the two 

groups did not differ significantly on day 0 (p≥0.05) 

(Table 16). 

Albumin concentration on day 0 in the Ketoprofen 

group was 4313.80 ± 523.26 mg/dl and in the Hedera 

helix group was 4568.40 ± 411.24 mg/dl. Using 
independent T test, it was found that there was no 

significant difference in albumin between the two 

groups on day zero (P≥0.05) (Table 16). 

The concentration of albumin on day 4 in the 

Ketoprofen group was 3938.80 ± 467.9 mg/dl and in 

the Hedera helix group it was 4361.93 ± 368.86 mg/dl. 

Table 17: Albumin concentration in the two groups on day 

4 of study (mg/dl) 

Group N Mean 
Std. 

Deviation 
Std. Error 

Mean 

Ketoprofen 
Hedera 
Helix 

15 3938.80 467.93 120.82 

15 4361.92 368.94 95.26 

 
Table 18: Average fibrinogen concentration at days 0 and 

4 (mg/dl) 

Day Mean N Std. Deviation Std. Error Mean 

Day 0 
Day 4 

734.44 30 156.031 28.487 
571.73 30 122.546 22.374 

 
Table 19: Fibrinogen concentration in the two groups on 

day zero of study (mg/dl) 

Group N Mean Std. Deviation Std. Error Mean 

Ketoprofen 
Hedera Helix 

15 740.63 160.587 41.463 
15 728.25 156.715 40.464 

 
Table 20: Fibrinogen concentration in two groups on day 

4 of study (mg/dl) 

Group N Mean Std. Deviation Std. Error Mean 

Ketoprofen 
Hedera Helix 

15 507.06 79.257 20.464 
15 636.40 125.952 32.521 

 

Table 21: Mean of Total Protein Concentration in Days 0 

and 4 (g/dl) 

Day Mean N Std. Deviation Std. Error Mean 

Day 0 
Day 4 

7.4321 30 0.42127 0.07691 
7.0812 30 0.39453 0.07203 

 

Table 22: Total Protein Concentration in the Two Groups 

on day Zero of study (g/dl) 

Group N Mean Std. Deviation Std. Error Mean 

Ketoprofen 
Hedera Helix 

15 7.3031 0.44425 0.11471 
15 7.5611 0.36688 0.09473 

 
Table 23: Total protein concentration in two groups on 

day 4 of study (g/dl) 

Group N Mean Std. Deviation Std. Error Mean 

Ketoprofen 
Hedera Helix 

15 6.8834 0.38307 0.09891 
15 7.2790 0.30306 0.07825 

 

Based on independent t-test, the mean 

concentration of albumin was not significantly different 

between the two groups on day 4 (P≥0.05) (Table 17). 

Using paired t-test, it was found that fibrinogen 

concentrations in the two groups decreased significantly 

in day 0 compared to day 4 (p <0.05) (Table 18). 

Independent t-test showed that the mean of 
fibrinogen concentrations in the two groups did not 

show any significant difference (p≥0.05). (Table 19) 

The concentration of fibrinogen on day 0 in the 

Ketoprofen group was 740.73 ± 160.5 mg/dl and in the 

Hedera helix group it was 728.13 ± 156.74 mg/dl. 

The concentration of fibrinogen in day 4 in the 

Ketoprofen group was 507.00 ± 79.4 mg/dl and in the 

Hedera helix group it was 636.33 ± 126.02. 
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Independent t-test showed that fibrinogen concentration 

in group 2 was significantly higher than group 1 

(p<0.05). (Table 20). 

The results of table shows that the data distribution 

is normal. Using t-pair test, it was found that total 
protein concentration in the two groups was higher on 

day 0 compared to day 4 (P<0.05). (Table 21). 

The total protein concentration on day 0 in the 

Ketoprofen group was 7.303 ± 0.4437 g/dl and in the 

Hedera helix group, it was 7.560 ± 0.3670 g/dl. Using 

independent t-test, a significant difference was 

observed in the mean of the two groups on day zero and 

before the use of the drug (P≥0.05) (Table 22). 

The total protein concentration on day 4 in the 

Ketoprofen group was 6.883 ± 0.3824 g/dl and in the 

Hedera helix group, it was 7.27 ± 0.30 g/dl. 

Independent t-test showed that total protein 
concentration on day 4 of study in group 2 was 

significantly higher than group 1 (P<0.05). (Table 23). 

 

Discussion 

 

Pneumonia of calves is a multifactorial disease that is 
associated with bacterial, viral, and environmental 

conditions, and also management and sensitivity of 

calves. Economic damages due to illness, i.e., death and 

medical treatment, controlling overweight and reducing 

the longevity of livestock due to disease is remarkable. 

Inflammation is a protective response to the body. 

However, inflammation can be harmful in the 

environment and may even endanger life (Collins, 

1999). In order to reduce inflammation in pneumonia, 

chemical drugs, including non-steroidal 

antiinflammatory drugs are used. These drugs can have 

side effects such as gastric ulcers, liver and kidney 
toxicities and circulatory disorders.A number of natural 

ingredients are used in traditional medicine in many 

countries. The use of medicinal plants as naturally 

occurring compounds seems to be more favourable with 

less side effects and instead of chemical treatments 

(Verpoorte, 1999) Previous studies have proven anti-

inflammatory effects of Hedera helix (Suleyman et 

al.2003). Hedera helix extract contains Terpenoid 

Saponins (Bedir et al.,2000), and on the other hand, the 

anti-inflammatory effects of Terpenoid Saponins have 

been reported (Suh et al., 1998), as well as Terpenoid 
inhibit the synthesis of the nitric acid inducer enzyme 

and synthesis of cyclooxygenase-2 (Suh et al., 1998). It 

seems that the Hedera helix extract exhibited partial 

anti-inflammatory effect by inhibiting nitric acid and 

synthesis of cyclooxygenase-2. Other important 

compounds of Hedera helix is Flavonoids (Debella, 

2002). Flavonoids have anti-inflammatory and anti-pain 

effects and their direct effect on the synthesis of 

prostaglandins is definitely indicated (Alcaraz and 

Houli, 1985). Therefore, another part of the anti-

inflammatory effect of the plant can be attributed to the 

presence of flavonoids. Non-steroidal anti-

inflammatory drugs also inhibit anti-inflammatory anti-

fever and anti-pain effects by stopping the synthesis of 

prostaglandins. Guo (2006) used Hedera helix extracts 
to treat chronic obstructive pulmonary disease (Guo, 

2006). Anti-allergic and anti-spasmodic effects in rats 

have been previously reported (Gulcin et al. 2004; 

Gepdiremen et al., 2005). Arnold et al. (2005) used 

Hedera helix extracts to treat chronic asthma (Arnold et 

al., 2008). Fazio et al. (2006) conducted a study on the 

anti-inflammatory effects of Hedera helix extracts on a 

patient with chronic and acute bronchitis. In this 

study,9657 patients with acute and chronic bronchitis, 

of which 5114 were children, were treated with Hedera 

helix extract for 7 days and 95% of these patients were 

recovered (Fazio et al., 2009). In a study in Slovenia, 
children with acute respiratory infection were 

evaluated. In this study, 193 children with clinical 

symptoms of acute respiratory disease aged between 2-

14 years old were evaluated. At the start of the 

experiment, 7 days of treatment with Hedera helix 

showed that 93.7% of children and reduced their 

symptoms (Beden et al., 2011).The anti-inflammatory 

effects of Hedera helix extracts in comparison with 

Diclofenac by the intraperitoneal injection of ethanoic 

extract of Hedera helix at a dose of 7.5 mg/kg body 

weight showed that the anti-inflammatory effect of this 
drug compared with Diclofenac was 88.9 versus 

99.44%. The anti-arteritis effects of Hedera helix have 

also been studied in humans. The reduction of arthritis 

symptoms indicates the ability of the extract of this 

plant to treat inflammation and arthritis (Rai, 2013). 

Saponins raw extracts and purified Saponins extracts 

obtained from the leaves of the Hedera helix and it 

showed to have an anti-inflammatory effect in 

inflammatory models in rats in a laboratory 

environment. The highest effect was achieved with 

doses of 100 to 200 mg/kg body weight (77%), but 

compared to indomethacin, the effect of Hedera helix 
leaves extract was less pronounced. Extracts were more 

effective in the first stage of inflammation compared to 

the second phase. These extracts are likely to exert their 

effects in chronic inflammation by inhibiting the 

function of macrophages and fibrosis (Suleyman et 

al.,2003). Similar results were also reported in other 

studies Hofmann et al. (2003) and Bolbot et al. 

(2004).Tothova et al. (2013) reported that total protein 

serum in calves with chronic pneumonia was 

significantly higher than healthy calves. Also, the 

albumin concentration and the albumin/globulin ratio in 
sick calves with respiratory disease was significantly 

decreased in comparison with normal calves.An 

increase in total protein and immunoglobulin and 

reduction in glucose and AST level were reported by 

Soltesova et al. (2015). AST is one of the nonspecific 
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liver enzymes that has been shown to increase in 

pulmonary infarction (Mojabi, 1997).These changes are 

consistent with the changes described in the acute phase 

response. Albumin is a major negative protein serum. 

During the response of the acute phase, the demand for 
amino acids for the synthesis of acute positive-protein 

increases significantly due to the synthesis of more 

proteins by the liver (Soltesova et al., 2015).In 

responding time of acute phase, 30 to 40 percent of the 

anabolic capacity of liver protein is used to produce 

acute phase proteins, so the production of other proteins 

is reduced (Mackiewicz, 1997). Albumin has a long 

half-life (14 to 20 days) and is therefore used as a sign 

of chronic nutritional status. In the response phase, the 

production of albumin decreases (Gabay and Kushner, 

1999).Changes in protein profile indicate significant 

changes in protein synthesis in the liver, which may 
change the need for amino acid in animals. Therefore, 

the response of the acute phase may have a negative 

effect on the muscles of the animals with respiratory 

disease and affect the performance, muscle mass and 

carcass quality (Gifford et al., 2012) Therefore, in both 

groups, on day 4, the concentration of total protein, 

fibrinogen and albumin decreased in comparison with 

day 0 (P<0.05). However, no significant difference was 

found on day 4 in albumin (P≥0.05). 

 

Conclusion 

Hedera helix leaves extract exhibited anti-

inflammatory medicine in calves pneumonia. 
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