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Deer Velvet Antler Improves Histopathological 

Changes of Allergic Airway Inflammation in Guinea 

pigs 
 

Article History: Abstract: Background: As many patients all over world experience 

uncontrolled asthma despite of using recommended medicines hence 

majority patients start looking for other alternatives or adjuvant 

therapies for their relief. Deer velvet antler is an old traditional animal 

based medicine which is capable to reduce expression of many 

cytokines involved in pathogenesis of asthma. Objectives: To assess 

the effect of deer velvet antler on histopathology of lungs in guinea 

pigs sensitized by ovalbumin and its comparison with dexamethasone. 

Materials and Methods: It was an experimental study. Animals were 

placed in four groups with six in each. Animals in group I and II were 

taken as negative and positive control and animals in groups III and IV 

were treated with deer velvet antler powder and dexamethasone 

respectively. Negative control was sham sensitized and challenged. 

Groups II, III and IV were sensitized with ovalbumin on days 0 and 14 

then they were repeatedly challenged on days 25, 26 and 27 with 

ovalbumin. Animals in group III were given deer velvet antler powder 

by gavage one hour before each challenge and group four animals were 

given dexamethasone one hour before each challenge. On 28th day was 

animals were sacrificed and sections of lung tissue was taken, slides 

were prepared and evaluated for lung inflammation. Results: 

Comparing the histological alterations showed that the OVA group had 

a substantially larger (p-value ≤ 0.01) infiltration of inflammatory cells 

in the lung airways than the normal control group. Total lung 

inflammation decreased in the OVA plus DVA AND OVA plus DEXA 

groups  (p value ≤ 0.01 vs OVA group) equally . While dexamethasone 

demonstrated a substantial improvement in comparison to the OVA 

group (p-value ≤ 0.01), the effect of DVA on epithelial alterations was 

nonsignificant (p-value 0.338) vs. OVA group. Nevertheless, there was 

no significant difference between DVA and dexamethasone treatments 

(p-value 0.06).Conclusion: Deer velvet antler decreases allergic 

airway inflammation. 
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INTRODUCTION 
Bronchial asthma is a chronic airway disorder. This 

serious health issue is present in 5 to 10 % people of 

all ages.1It is associated with repeated episodes of 

wheezing, shortness of breath, and coughing, 

especially at night or in the evening. These symptoms 

occur alone or in combination. Sometimes these 

symptoms are relieved spontaneously, but they 

usually require treatment. Asthmatic patients 

experience a great number of missed work and school 

days because of these symptoms.2 
 

The prevalence, morbidity, mortality, and economic 

burden associated with asthma have increased 

markedly throughout the world. 3According to the 

WHO, an estimated 300 million people of all ages are 

suffering from asthma, and approximately 250,000 

people die from asthma every year.4  Asthma has been 

divided into two categories: Atopic asthma initiated 

by inhalation of an allergen, which leads to 

production of Ig-E antibodies and Non-atopic asthma 

occurs in individuals who are non-allergic and it is 

non Ig-E mediated.5 
 

Despite better understanding of asthma pathology and 

adherence to recommended treatments still many 

patients are experiencing uncontrolled asthma, these 

medicines especially steroids on chronic use develop 

serious side effects. Hence, it is is important to find 

alternative treatments.6,7 

Given these facts,there is a need to develop a better 
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and  more effective drug with minimum cost and 

adverse effects as asthma and allergy are life long 

diseases. 
 

 For hundreds of years, people in China have utilized 

deer velvet antler that is a cartilaginous tissue without 

full calcification and being used as a medicinal herb 

and functional food to support general health 

maintenance8. Today, pharmacopeias from China, 

Korea, Japan, and Taiwan acknowledge velvet antler 

as a traditional medicine. Additionally, 

pharmacological activity related to 

immunomodulatory 9, anti-inflammatory 10 

antiaging11, wound-healing12, and anticancer effects 

has been identified for velvet antler.13  
 

So far, 416 distinct proteins have been identified in 

DVA, for example, vimentin , β 3 subtype of 

hemoglobin, antimicrobial peptide, peptidoglycan 

recognition proteins, and pre-pro serum albumin.14  

Regarding role of deer velvet antler in asthma, 

immunomodulatory effects of DVA have been 

reported in other studies. Aqueous extract of DVA has 

played a role in inhibiting T-cell proliferation, 

differentiation, and cytokine secretion after antigenic 

stimulation in vitro. It has also inhibited the release of 

IL-β1 and TNF-α from macrophages in mice.15 
 

It has inhibitory effects on the expression of many 

cytokines which are involved in pathogenesis of 

different TH2 mediated disease including asthma.16 it 

was  demonstrated in a study that prevention and 

alleviation of asthmatic symptoms after 

administration of DVA depend on elevation of Th1 

and Treg cytokines and inhibition of Th2 and Th17 

cytokines and Ig-E production and is able to regulate 

Th1/Th2 balance.17  
 

The role of DVA to protect and control allergic 

diseases like asthma has not been extensively studied. 

So, this study was designed to provide scientific basis 

for traditional use of DVA and to compare its anti 

inflammatory effects with dexamethasone. 

 
 

METHODOLOGY 

Guinea pigs were purchased from Zoo Park, Lahore and were kept in the animal house of Post Graduate Medical 

Institute for one week for acclimatization at temperature of 22-24℃, kept under natural light and dark cycle and were 

fed with food (vegetables, fruits and chick pea) and water. 
 

Animals were numbered from 1 to 24 and assigned randomly to groups I, II, III and IV, 6 in each group, by simple 

lottery method. During the study, Ovalbumin (OVA) (Sigma Aldrich, Poole UK), aluminum hydroxide (alum) (Bio 

sector, Denmark), phosphate buffer saline (PBS) (Sigma Aldrich, Germany), Deer velvet antler  (Herb show Bio-

technology co., Ltd Shangai, China), dexamethasone (Unexo Labs (PVT) LTD Pakistan),Gum tragacanth (local 

market) Hematoxylin and Eosin stain (Medline diagnostic, Lahore, Pakistan) were used (Table 1). 
 

Animals in three groups aside from the normal control group were subjected to standard methodology18 to 

produce airway inflammation (Figure 1). 
 

Table 1. Study protocol for preparation of model and treatment of groups. 

Group 
Sensitization Day 0 and 14 

Intraperitoneal 

Challenge Day 25-27 

Inhalation 

Treatment 

1 hour before each challenge Orally 

Negative control PBS 0.5 ml PBS Gum tragacanth in DW (4.2ml ) 

Positive control OVA 0.5 ml (100 µg) + alum 

1 ml (20 mg) in PBS18 

1% OVA in PBS18 Gum tragacanth in DW (4.2ml ) 

 DVA treated gp OVA 0.5 ml (100 µg) + alum 

1 ml (20 mg) in PBS 

1% OVA in PBS   DVA in gum tragacanth (190 

mg/kg)19 

 Dexa treated gp OVA 0.5 ml (100 µg) + alum 

1 ml (20 mg) in PBS 

1% OVA in PBS Dexamethasone in gum tragacanth  (20 

mg/kg)20 
  

 
Figure 1. Protocol flow diagram of the study. 
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Lung Histopathology 
The lungs were dissected, the animals were killed 

under chloroform anesthesia, and they were fixed in a 

10% formalin solution for 24 hours to create cassettes. 

To ascertain the lung morphology and level of 

inflammation, samples were cut into 5 µm slices after 

tissue processing, placed on glass slides, and stained 

with eosin and hematoxylin. Lung inflamation 

parameters (alveoler septal infiltrates, perivascular 

inflitrates and combined bronchus associated 

lymphoid tissue hyperplasia and peribrochial  

inflitrates) were scored  as follows. 
 

Score 0, for no inflamation 

Score 1, for occasional cuffing with inflamatory cells 

(minimal) 

Score 2, when most bronchus or vessels were 

surrounded by thin layer of 1-2  inflamatory cell layer 

(mild) 

Score 3,when most bronchus or vessels were 

surrounded by thin layer of 3-4  inflamatory cell layer 

(moderate) 

Score 4,when most bronchus or vessels were 

surrounded by thick layer more than 5  inflamatory  

cell layers (severe) 

 

The total lung inflammation was calculated by the 

addition of alveolar septal, perivascular, combined 

bronchus associatedlymphoid tissue hyperplasia and 

peribronchial inflammation scores for each animal .21 

Airway epithelial desquamation was scored according 

to the fallowing criteria 

Score 0, normal intact airway epithelium. 

Score 1, elongation and distortion of the cuboidal and 

columnar epithelial cells lining the airways. 

Score 2, elongation associated with infolding of the 

epithelium and narrowing of airway lumen. 

Score 3, loss of epithelial cells resulting in broken 

airways.22 

 

Data Analysis:   

SPSS 20 was used to enter and evaluate the data. The 

histology scores for epithelial alterations and 

inflammatory states were recorded, together with their 

frequencies and probabilities. Moreover, the results 

were compared between groups using the Kruskal-

Wallis analysis of variance (ANOVA). The post hoc 

analysis was conducted using the Mann-Whitney U 

test. 

 

RESULTS 
Table 2 presents the histological scores of lung inflammation and epithelial alterations in guinea pigs across different 

study groups. In negative group, no signs of perivascular, peribronchial, or alveolar septal infiltrates, nor bronchial 

epithelial changes, were observed. In contrast, the positive group exhibited moderate to severe perivascular, 

peribronchial, and alveolar septal infiltrates, along with epithelial alterations such as ciliated cell damage, mucous 

goblet cell hyperplasia, and/or squamous metaplasia. The DVA treated group showed these changes at minimal to 

moderate levels, while in the  dexa treated group, they ranged from minimal to mild. 
 

Table 2: Histological parameters analyzed for NC, PC, DVA and DEXA treated groups. 

Total lung  inflammation 

  NC PC DVA DEXA 

 Lesion score n % n % n % n % 

 

Perivascular 

infiltrates 

 

    Normal   (0) 6 100.0 0 0.0 0 0.0 1 16.6 

Minimal  (1) 0 0.0 0 0.0 1 16.6 4 66.6 

    Mild        (2) 0 0.0 0 0.0 4 66.6 1 16.6 

 Moderate(3) 0 0.0 2 33.3 1 16.6 0 0.0 

    Severe     (4) 0 0.0 4 66.6 0 0.0 0 0.0 

 

Peribronchial 

Infiltrates and 

BALT 

hyperplasia 

 

    Normal    (0) 6 100.0 0 0.0 0 0.0 1 16.6 

    Minimal  (1) 0 0.0 0 0.0 3 50 5 83.3 

    Mild        (2) 0 0.0 0 0.0 2 33.3 0 0.0 

Moderate (3) 0 0.0 2 33.3 1 16.6 0 0.0 

    Severe     (4) 0 0.0 4 66.6 0 0.0 0 0.0 

 

Alveolar septal 

infiltrates 

 

Normal   (0) 6 100.0 0 0.0 0 0.0 0 0.0 

Minimal (1) 0 0.0 0 0.0 1 16.6 2 33.3 

Mild        (2) 0 0.0 0 0.0 4 66.6 3 50 

Moderate(3) 0 0.0 1 16.6 1 16.6 1 16.6 

Severe     (4) 0 0.0 5 83.3 0 0.0 0 0.0 

Airway epithelial desquamation 

Epithelial 

damage and 

narrowing 

 NC PC DVA DEXA 

Lesion score n % n % n % n % 

Normal     (0) 6 100.0 0 0.0 0 0.0 1 16.6 
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 Mild         (1) 0 0.0 0 0.0 2 33.3 4 66.6 

Moderate (2)             0 0.0 5 83.3 3 50 1 16.6 

Severe      (3)           0 0.0 1 16.6 1 16.6 0 0.0 

 

  

  
 

 Figure 2a. Photomicrographs of (H & E stain, 400×). stained lung tissue samples from  NC, PC, DVA and DEXA 

treated groups for assessment of lung inflammation in (a) bronchial, (b) peri bronchial, (c) alveolar septal, and (d) 

perivascular inflammation . 
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 Fig 2b:Photomicrographs of (H & E stain, 400×). stained lung tissue samples from  NC, PC, DVA and DEXA 

treated groups for assessment of lung inflammation in perivascular area.  

 

Overall histological scores for total lung inflammation and epithelial damage and narrowing were generated by taking 

means of individual lesion scores for each guinea pig of groups PC, DVA and DEXA respectively (Table 3a). NC 

group demonstrated no inflammation normal bronchial epithelium architecture (lesion score =0)   
 

Table 3 a: Effect of deer velvet antler and dexametasone on total lung inflammation of ovalbumin sensitized 

guinea pigs (n=6). 

Group Mean SD SE 

NC .000 .000                .000 

PC 3.71 0.44 0.18 

DVA 1.86 0.66 0.27 

DEXA 1.22 0.54 0.22 
 

NC= negative control group, PC= positive control group, DVA=deer velvet antler and DEXA= dexamethasone 

treatment group. 

Table 3b: Effect of deer velvet antler and dexametasone on bronchial epithelial damage of ovalbumin sensitized 

guinea pigs (n=6). 

Group Mean SD SE 

NC .000 .000                .000 

PC 2.16 0.40 0.16 

DVA 1.83 0.75 0.30 

DEXA 1 0.63 0.25 
 

NC= negative control group, PC= positive control group, DVA=deer velvet antler and DEXA= dexamethasone 

treatment group. 
 

When comparison of histological parameters was performed among groups by using Kruskal Wallis ANOVA, it was 

found that the difference was significant for total lung inflammation and bronchial epithelial damage and narrowing, 

all with p values 0.000 and 0.001(Table 4).  
 

Table 4: Comparison of histological parameters in four study groups. 

 Groups 

 

n Mean Rank Kruskal Wallis ANOVA 

Chi-square Df P-value 

 

Total lung 

inflammation 

NC 6 3.50 20.53 3 0.000 

PC 6 21.4    

DVA 6 14.3    

DEXA 6 10.7    

Total 24     

 

Epithelial 

damage and 

narrowing 

 

NC 6 4.0 17.46 3 0.001 

PC 6 18.9    

DVA 6 16.4    

DEXA 6 10.6    

Total 24     
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Fig 3 a: Effect of deer velvet antler and dexamethasone on total lung inflammation (Mean±SE) of ovalbumin 

sensitized guinea pigs (n=6). NC group demonstrated no  inflammation (lesion score =0).  
 

PC= positive control group, DVA= deer velvet antler and   DEXA= dexamethasone treatment groups. 
* p value ≤ 0.01, + p value ≤ 0.01 vs PC and #p value ≤ 0.01 vs PC 
 

 
Fig 3 b: Effect of deer velvet antler and dexamethasone on epithelial damage and narrowing (Mean±SE) of 

ovalbumin sensitized guinea pigs (n=6). NC group demonstrated  normal bronchial epithelium architecture 

(lesion score =0). 
 

PC= positive control group, DVA= deer velvet antler and DEXA=  dexamethasone treatment groups. 

* p value ≤ 0.001, + Not Significant difference vs PC and # p value ≤ 0.05 vs PC 

When pair wise comparison was evaluated for total lung inflammation by using Mann Whitney U Test, it was 

observed that group PC, DVA and DEXA had significantly increased total lung inflammation as compared to group 
NC with p values 0.002 in each case. DVA treated group had shown reduced total lung inflammation when compared 

with PC group with p value 0.004. Whereas DEXA treated group had significantly low inflammation as compared 

to PC group with p value 0.003. DVA treated group showed less reduction in inflammation score as compared to  
 

DEXA group but difference was insignificant with p value 0.08. (Table 15) 

When pair wise comparison was evaluated for airway epithelial damage and narrowing by using Mann Whitney U 

test, it was observed that group PC, DVA and DEXA had significantly enhanced airway epithelial damage and 
narrowing as compared to NC with p values 0.001, 0.002 and 0.006 respectively. DVA treated group had 

insignificantly reduced airway epithelial damage and narrowing when compared with PC group with p value 0.338. 

DEXA treated group reduced airway epithelial damage and narrowing when compared with PC group with p value 

0.007. DVA treated group showed less reduction in airway epithelial damage and narrowing as compared to DEXA 
group but difference was insignificant with p value 0.067. (Table 5) 

Table 5: Pair wise comparison of histological parameters in four study groups. 
 

Histological parameter (I) group (J) group Mann Whitney U Z  p-value 

 

Total lung inflammation 

NC   PC 0.000 - 3.14** 0.002 

DVA  0.000 -3** 0.002 

DEXA 0.000 -3.1** 0.002 

PC DVA 0.500 -2.8** 0.004 

DEXA 0.000 -2.9** 0.003 

DVA DEXA 7.50 -1.7 0.08 

 

Epithelial damage and 

narrowing 

 

NC PC .000 -3.20*** 0.001 

DVA .000 -3.1** 0.002 

DEXA 3.00 -2.73* 0.006 

PC DVA 13 -0.95 0.338 

DEXA 2.50 -2.7* 0.007 

DVA DEXA 7.50 -1.8 0.067 

*** p value ≤ 0.001,** p value ≤ 0.01 and*p-value ≤ 0.05. 

0

1

2

3

    PC DVA   DEXA

H
is

to
lo

g
ic

a
l 

S
co

re

Epithelial damage and narrowing

*
+

#



                                                          ©2025 European Journal of Clinical Pharmacy; All Rights Reserved 

  

5218 

 

How to Cite: Sarfraz, J., & Zaidi, S. T. (n.d.). Deer velvet antler improves histopathological changes of allergic 

airway inflammation in guinea pigs.European Journal of Clinical Pharmacy. 2025. 7(1) 5212-5220 
 

  

   

 

DISCUSSION  
Because conventional asthma treatments often have 

side effects and may not be effective for many patients, 

there is increasing interest in safe, affordable, and 

scientifically validated herbal alternatives.23 An 

experimental model of induced asthma was 

established in guinea pigs to evaluate the beneficial 

effects of DVA on airway inflammation. Histological 

examination of lung tissue revealed that DVA 

treatment produced an improvement in lung 

inflammation comparable to that of dexamethasone, 

although the reduction in epithelial damage was less 

pronounced. 
 

The study included four groups, with a normal control 

group serving as the reference. The other three groups 

were sensitized using ovalbumin (OVA) and alum. 

Among these, the OVA group received distilled water 

as a placebo, the drug control group was administered 

the standard drug dexamethasone for comparison, 

and the experimental group was treated with DVA. 

Sensitization with OVA led to marked infiltration of 

inflammatory cells and epithelial alterations in the 

airway mucosa, a well-established method for 

inducing airway inflammation.24 
 

In this study, histological analysis of lung tissues 

revealed that inflammatory cells infiltration and 

airway epithelial desquamation was significantly 

increased in the sensitized, non treated group (PC) 

when compared with NC with p values 0.01 and 0.001 

respectively. These histopathological parameters were 

absent in the NC. These observations are consistent 

with previous study that have shown increased 

number of inflammatory cells in the lung tissue and 

enhanced bronchial epithelial destruction after 

sensitization and challenge with ovalbumin in murine 

model of allergic asthma,25 these observations are 

considered as a sign of successful sensitization. 
 

Administration of DVA to guinea pigs markedly 

ameliorated airway inflammation, inflammatory cells 

were reduced in lung tissues compared with the PC 

group with p value 0.01 but bronchial epithelial injury 

was reduced to lesser extent with p value 0.33. 

Kuo et al., 17 had shown that DVA administration in 

asthmatic murine model significantly reduced 

infiltration of inflammatory cells in the lung 

connective tissue with p value 0.001,this statistical 

difference with the present study is may be due to 

differences in duration of treatment. 

Yang et al., studied the protective effects of herba 
houttuyniae aqueous extract against ova‐induced 

inflammation in asthmatic mice and observed that 

airway inflammation scores were declined as 

compared to sensitized group with p value 0.05.27 

In contrast to previously published studies that 

demonstrated statistically significant reductions in 

total lung inflammation (p < 0.01), the findings of the 

present study did not reveal a significant difference 

between DVA and dexamethasone treatment 

groups.28,29 
 

Different studies proposed multiple possible anti-

inflammatory mechanisms of DVA as mentioned in 

the literature review. Deer velvet antler has been used 

for decades in the treatment of various diseases, but 

there is still no definitive information about the active 

biochemical component that performs the main role 

in various pharmacological activities. In one study, 

3.2 kDa polypeptide was isolated from DVA extracts, 

and in vitro analysis determined that this component 

enhanced natural killer cell activity, and cell-mediated 

and humoral immunity. This polypeptide promoted 

the secretion of Th1 cytokines like IL-2, TNF-α, IL-12 

and IFN-γ, and decreased the secretion of Th2 

cytokines (IL-4 and IL-10). This polypeptide could be 

useful for TH2 mediated diseases like multiple 

allergies including asthma.16  

In conclusion, both DVA and dexamethasone 

demonstrated comparable effects on total lung 

inflammation; however, DVA showed no significant 

impact on epithelial alterations. These findings 

suggest that DVA may serve as a potential therapeutic 

agent for reducing lung inflammation in experimental 

asthma models. 

 

CONCLUSION  
DVA demonstrated an improvement in lung 

inflammation in an experimental model of allergic 

airway inflammation, showing effects comparable to 

those of dexamethasone. However, its ameliorative 

impact on alveolar and bronchial epithelial cells was 

less pronounced than that observed with 

dexamethasone. These findings suggest that DVA 

possesses promising anti-inflammatory potential for 

asthma management, warranting further 

investigation. 

Limitations of the Study 

Although this study employed a well-established 

model of bronchial asthma, it did not include 

observations on bronchial hyper-responsiveness, a key 

factor contributing to asthma symptoms. Therefore, 

future studies should evaluate the effects of DVA on 

airway hyper-responsiveness prior to considering 

clinical applications in humans. Another limitation 

was the use of a single dose, due to the limited number 

of experimental animals. Establishing dose-response 

relationships is essential for determining the potency 

and maximal efficacy of a drug; such studies should 

be incorporated in future research. Additionally, 

investigating the effects of co-administration of DVA 

with standard anti-asthmatic medications is 

recommended to explore potential synergistic 

benefits. 
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