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ABSTRACT 

Changes in IGF-1 Levels Post Deer Antler Velvet Supplementation 
Marmillo N, Navalta J: University of Nevada Las Vegas, Las Vegas, NV 

Context: Deer antler velvet has been used in traditional Chinese medicine for thousands 

of years but has recently gained popularity in Western medicine as an ergogenic aid. According 

to Oriental medicine deer antler velvet can be attributed to enhancing immune system function, 

improving athletic performance, increasing muscle recovery, enhancing sexual function, 

improving disease recovery, and enhancing cardiovascular function. Deer antler velvet is orally 

taken in pill, powder or spray form. Although a number of health and human performance effects 

have been attributed to deer antler velvet the scientific rationale behind these beliefs is 

ambiguous Objective: The purpose of this study was to determine if sublingual capsular deer 

antler velvet supplementation increases IGF-1 levels in humans. Design: Double-blind study 

Setting: Exercise Physiology Laboratory Patients or Other Participants: Twenty-eight UNLV 

students (13 females, 15 males) between the ages of 18-45 volunteered to participate in this 

study.  Inclusion criteria: men and women between the ages of 18-45, who were considered 

normal weight healthy adults (BMI= 20-24.9kg/m2) or obese adults (BMI>30kg/m2). Exclusion 

criteria included: collegiate level athletes, individuals who participate in activities where they 

might be drug tested as well as individuals who are drug tested for work. These individuals were 

excluded due to the lack of regulation by the FDA in supplementation concentration and 

processing. Women who were or thought they might be pregnant were excluded due to potential 

risk of hormonal imbalance. Twenty-two (10 females, 12 males) of the twenty-eight participants 

were utilized for data analysis (25.36±4.99 years old, body mass-81.89±19.4 kg, height- 

173.57±10.89cm). Interventions: The independent variables for this study were deer antler 
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velvet and placebo groups. Participants were randomly assigned to the deer antler velvet 

intervention or placebo intervention.  Blood was drawn pre and post-supplementation using the 

finger stick method, it was then centrifuged and placed in a freezer located in the Exercise 

Physiology Lab for storage at -70 degrees Celsius. Main Outcome Measures: The main 

outcome measure for this study was IGF-1 levels. IGF-1 levels were analyzed using Human IGF-

1 ELISA kits, manufactured by LifeSpan BioSciences, Inc. The mean optical densities provided 

on the ELISA plates were used to calculate post-supplementation IGF-1 concentrations. Data 

were analyzed using SPSS version 24. An independent t-test was used to determine the 

difference in IGF-1 measurements post-supplementation between the two interventions. 

Pearson’s correlation tests were run to analyze the relationship between post-supplementation 

IGF-1 levels and fat free mass, and IGF-1 levels and dairy consumption. Results: Independent t-

test revealed no statistically significant difference (p=.094) post-supplementation between the 

deer antler velvet and placebo groups. There was no significant correlation (p=.113) between fat-

free mass index and IGF-1 levels. There was also no significant correlation (p=.254) between 

average dairy consumption and IGF-1 levels. Conclusion: This study did not identify an increase 

in IGF-1 levels between the deer antler velvet and placebo groups post 7-day supplementation 

and did not find a meaningful correlation between dairy consumption or fat-free mass and IGF-1 

levels. 
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CHAPTER 1- INTRODUCTION 

Sports performance has become increasingly competitive at the elite and recreational 

levels. Athletes are seeking any advantage they can get over their competitors, often turning to 

substances banned by the World Anti-Doping Agency (WADA).  Alternatively, athletes are 

choosing nontraditional dietary supplements and unconventional training programs to enhance 

performance. It is not a new practice for athletes to implement a restricted and regimented diet, 

to optimize health and performance. However, the use of food and other dietary supplements as 

an ergogenic aid have become modern practice. An ergogenic aid is defined as a performance 

enhancer that gives a mental or physical edge during competition. Ergogenic aids can range 

from caffeine to illegal substances. Other dietary aids used at the elite level are beetroot juice 

and antler velvet. 

Deer antler velvet has been used in Oriental medicine for thousands of years (Syrotuik et 

al. 2005), however in the last decade its popularity as an ergogenic aid in the sports community 

has risen. According to Oriental medicine deer antler velvet can be attributed to enhancing 

immune system function, improving athletic performance, increasing muscle recovery, 

enhancing sexual function, improving disease recovery, and enhancing cardiovascular function 

(Broeder et al. 2004). Deer antler velvet is taken orally in pill, powder or extract form. Although 

many health and human performance effects have been attributed to deer antler velvet the 

scientific rationale behind these beliefs is ambiguous (Sleivert et al. 2003). The rationale likely 

related to these beliefs is that the antler is the only mammalian organ with the ability to 
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regenerate itself and if ingested these properties will benefit the user (Gilbey & Perezgonzalez, 

2012).  

 Antlers on the deer/elk are an organ rather than a horn, which means the antlers grow 

cyclically and once calcified eventually shed after mating season.  The antler velvet is the 

outermost layer of skin covering the antler.  To avoid calcification, the antler is collected 

midway through the growth cycle. The deer or elk are raised similar to cattle; the antler is 

humanely harvest after an anesthetic has been given to the animal. The antler collection process 

consists of applying a tourniquet at the base of the antler, once this has been done the antler is 

removed with a clean, sharp cutting instrument. There are two conventional methods for velvet 

extraction, those being dry ice or stripping of the velvet. After the velvet has been extracted 

from the antler it is sterilized via heat or alcohol and the powder is ground and made into 

capsules or pills.  

 Deer antler velvet has been attributed as a source of insulin-like growth factor (IGF-1), 

which in its synthetic form is a banned substance included on the WADA prohibited list. 

However, IGF-1 in deer antler velvet is a natural animal product similar to that found when 

consuming red meat or dairy products, therefore in its natural form is not a banned substance. 

IGF-1 levels have been positively correlated (p<.001)with consumption of dairy protein or 

calcium (Crowe et al., 2009). IGF-1 is a hormone produced by the liver found in the blood and 

is similar in molecular structure to insulin. IGF-1 is stimulated by growth hormone, its main 

function in the body being stimulating cell growth and regeneration. Therefore, IGF-1 has been 

inversely 
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correlated with blood glucose levels in obese participants (p=.02) (Rasmussen et al. 1994). The 

function of cell growth and regeneration is what has led IGF-1 to be used as a performance 

enhancer. IGF-1 shares a similar molecular structure to insulin which cannot be consumed 

orally due to it being broken down in the digestive system, IGF-1 can be absorbed into the 

circulatory system via sublingual administration. A recent study was conducted on mice the 

results suggest that when orally administered IGF-1 mainly acts at the intestine although, a 

portion of the IGF-1 was absorbed into general circulation (Kim et al. 2004).  There has been no 

research as to whether IGF-1 consumption through deer antler velvet capsules, can be absorbed 

into the human circulatory system.  

PURPOSE 

The purpose of this study was to determine if sublingual capsular deer antler velvet 

supplementation increases IGF-1 levels in humans.  

OVERARCHING RESEARCH HYPOTHESES 

Hypothesis 1: It was hypothesized that deer antler velvet supplementation would 

increase levels of IGF-1 post intervention.  2: It was hypothesized that participants with a higher 

fat-free mass index, estimate by SECA medical body composition analyzer would have a 

positive correlation to levels of IGF-1. 3: It was hypothesized that participants with higher dairy 

consumption would have a positive correlation to levels of IGF-1.  
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CHAPTER 2- REVIEW OF LITERATURE 

 The following literature review has focused on the effect of antler velvet on seven 

subcategories of general health and wellness. These subcategories are broken down as follows: 

(a) chemical composition of antler velvet, (b) immune system function, (c) cardiovascular 

function, (d) disease recovery, (e) sexual function, (f) cell recovery/tissue remodeling and (g) 

athletic performance.  

 

Chemical Composition of Antler Velvet 

 Antlers are a unique organ that display an annual cycle of growth in male deer and elk, 

as well as in female reindeer (Zhou & Li, 2009)(Sui et al. 2014). This growth process occurs 

rapidly at the tip, the maximum growth rate recorded in elk was 2.75cm per day (Sui et al. 

2014). During this three-month period cartilage, bone, nerve cells, and blood vessels grow at the 

same rate (Sui et al. 2014).  Due to this rapid growth antler velvet is contributed to having high 

concentrations of growth factors (Cox & Eichner, 2013) (Sui et al. 2014)(Gu et al., 2007).  

Several studies suggest that the composition of antler velvet is dependent on the antler region 

and stage of development also varying with species the antler originated from (B. T. Jeon et al., 

2011). Developing antlers are composed of fibroblasts, osteocytes, chondrocytes and 

chondroblasts (Gu et al., 2007). The antler can be divided into four different sections that 

include: the base, middle-section, upper-section and tip (Gu et al., 2007).  

 The velvet from antlers is rich in amino acids, antioxidants, proteins and polypeptides 

(Sui et al. 2014) (Zhou & Li, 2009)(B. Jeon et al., 2009) (B. T. Jeon et al., 2011). Several 

studies have reported that crude protein decreased from tip to base, while ash content increased 

from tip to base (B. Jeon et al., 2009) (B. T. Jeon et al., 2011). Jeon et al. also found that when 
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comparing antler harvest at 65, 80, and 95 days’ collagen content of the middle (25%) and base 

section (30%) was higher at the 65-day group than the 95-day group (p<.05). This data supports 

the idea that with a longer stage of antler development before extraction, mineralization lowers 

the contents of bioactive components (Gu et al., 2007) (B. T. Jeon et al., 2011).  

 Antler velvet is one of the very few natural sources of IGF-1 protein (Gu et al., 2007) 

(Cox & Eichner, 2013).  In a study conducted by Gu et al. results demonstrated the expression 

of the IGF-1 gene throughout all four sections of the antler. Similar to the other bioactive 

components there was a lower expression of IGF-1 in the base section in comparison to the tip. 

These results further validating the idea of deceleration of growth in the base section due to 

mineralization and as a result decreasing the level of bioactive components in this section. 

Although deer antler velvet is a natural source of IGF-1, Cox et al. identified human IGF-1 in 

four commercially available deer antler velvet products sold as “all natural” supplements. It 

should be noted that human IGF-1 shares the same sequence with other animals such as pigs, 

cows, and dogs. The IGF-1 from these animals could have been added to the supplement rather 

than a synthetic protein produced by recombinant methods (Cox & Eichner, 2013). However, 

the potential adulterated nature of these supplements and the absence of regulation by the Food 

and Drug Administration (FDA) should be something contemplated by the elite and recreational 

athlete before consumption.  

 

Antler Velvet and the Immune System  

 The use of antler velvet to augment the immune system has been used in traditional 

Chinese medicine for over 2,000 years (Dai et al., 2011)(Kuo et al., 2012)(Kang et al., 

2006)(Kim et al. 2004). However, there is still little research that identifies the bioactive 
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components associated with the immunomodulatory effects. One study attempted to identify an 

immunomodulatory in antler velvet, suggesting this component was phosphatidylcholines. The 

results were not consistently reproducible due to experimental conditions, concentrations, and 

species of phosphatidylcholines (Kim et al. 2004). Although the bioactive component in antler 

velvet has not been conclusively reported, many other studies have found immunomodulatory 

effects with antler velvet supplementation. 

Staphylococcus aureus is a pathogen that can cause serious infections at the skin and soft 

tissue as well as the blood stream, including pneumonia or bone/joint infections. Dai et al. found 

the number of S. aureus pathogens in the peritoneal lavage fluid and kidney were significantly 

(p<.05) lower in mice treated with varying dosages of velvet antler when compared to those of 

control mice. In the same set of S. aureus-infected mice, ones who received pretreatment of 

antler velvet supplementation had significantly lower levels of inflammatory cytokines, 

interleukin 6 (1,000pg/ml-1) and transforming growth factor beta 1 (300pg/ml-1) (p<.05). This 

data suggests antler velvet supplementation inhibited the production of proinflammatory 

cytokines (Dai et al., 2011).  

Deer antler velvet has also been attributed to preventing allergic and asthmatic effects. 

Serum immunoglobulin E (IgE) is a type of antibody the immune system overproduces when an 

allergen is present. IgE is the most important clinical biomarker for allergic responses (Kuo et 

al., 2012). Supplementation with antler velvet powder was able to significantly inhibit the 

increase in serum level of IgE (p<.01) for allergic airway sensitized mice at 21 days (.6 unit/ml) 

and 28 days (1.0 unit/ml). The reduction in serum IgE is believed to relieve the allergic 

symptoms by mediated mast cells.  
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Recently many studies have focused on the use of antler velvet as a treatment for 

diseases, such as rheumatoid arthritis and osteoarthritis (Kang et al., 2006)(Allen et al. 

2002)(Allen et al. 2008)(Moreau et al. 2004). Patients with rheumatoid arthritis often seek 

complimentary medications or supplements in an attempt to find symptom in relief (Allen et al. 

2008). Rats with type 2 collagen-induced arthritis that received deer antler extract (43±7.2) at 

varying dosages had a significantly lower severity (p<.05) of arthritic scores in comparison to 

the placebo group (90±9.6), these severity scores were also dose-dependent (Kang et al., 2006). 

Allen et al. focused on whether or not elk antler velvet could be taken concurrently with a 

variety of traditional rheumatoid arthritis medication and results showed no significant adverse 

effects at dosages of 2,4 or 6 capsules of 215mg. After 6 months of supplementation there were 

no statistically significant differences on any outcome measures when comparing the elk velvet 

antler groups and placebo (Allen et al. 2008). A possible rationale for this lack of consistent 

statistical findings between the rat and human studies could be due to higher dosage given to 

rats relative to body weight. In another animal model testing the effect of antler velvet as a 

treatment for osteoarthritis in dogs, the intervention group received 2, 3 or 4 capsules of 280mg 

per day, based on overall weight (Moreau et al. 2004). A dog weighing 60-79.9kg received 

1,120mg of antler velvet per day, which in comparison to the previous study by Allen et al. was 

substantially more than some human participants were consuming. Results showed that after 60 

days of oral consumption vertical ground reaction force (GRF) peak and craniocaudal GRF 

peak significantly improved. Correspondingly, owner’s assessments of activity performance 

scores significantly improved pre to post-treatment and in comparison to dogs that received 

placebo only (Moreau et al. 2004).  
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Antler Velvet Improving Cardiovascular Function  

 Congestive heart failure is a condition in which the heart does not circulate blood in the 

body as efficiently as it should. In spite of the fact that there is no such term as “heart failure” in 

traditional Chinese medicine, deer antler velvet has been used to treat symptoms associated with 

heart failure for thousands of years (Shao et al., 2012). These symptoms can be classified as 

labored breathing, palpitation, and edema. Left coronary artery litigation is used in animal 

models mimic myocardial infarction and heart failure. Shao et al. investigated the therapeutic 

effects of antler velvet versus captopril on rats with heart failure following myocardial 

infarction.  This study found that antler velvet and captopril failed to reverse the effects of 

myocardial infarction on structural parameters (p>.05). However, results did indicate that both 

treatments partially reversed the effect of functional damage (antler velvet-13.40±2.91, control-

9.11±2.62) caused by myocardial infarction. Supporting the belief that antler velvet shows 

comparable therapeutic effects with captopril, and could be used concurrently with medications 

to treat heart failure (Shao et al., 2012).  

 

Antler Velvet and Disease Recovery  

 Traditionally used as a tonic, antler velvet has also been considered to possess bone 

strengthening properties and used in therapy for bone diseases such as avascular necrosis (Shi et 

al., 2010). Avascular necrosis is a disease that causes bone tissue death due to lack of blood 

flow to the area.  In rats with corticosteroid induced avascular necrosis, treatment with antler 

extract for 60 days promoted osteoblast proliferation. The observation of the femoral head using 

transmission electron microscope showed after treatment with antler extract, the cells of the 

femoral head were gradually recovering at a dose-dependent rate. In rats fed 800mg/kg of antler 
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extract, the degree of necrosis was significantly reduced (0.14±.01) (p<.05) in comparison to the 

model group (Shi et al., 2010). These results show that antler extract had a positive effect 

treating avascular necrosis by stimulating metabolism of bone cells and further promoting 

proliferation of osteoblasts. 

Although cell proliferation is beneficial for a bone disease like avascular necrosis, it 

would be contraindicated with a disease like cancer. Fraser et al. focused on whether or not 

orally consumed deer antler velvet would promote colon cancer growth. Colon cancer was 

selected because it is a common type of cancer in Western countries with men and women 

evenly affected. Since deer antler velvet is generally consumed orally, it could potentially result 

in the release of various angiogenic factors across the gut leading to enhanced growth of 

cancerous tumors.  Upon autopsy of colon cancer induced rats, results showed that when 

comparing the control and antler velvet treatment there was no statistically significant 

difference in volume of tumors (Fraser et al., 2010). Therefore, deer antler velvet did not 

stimulate the proliferation or metastasis of cancerous cells in the colon. Results showed that rats 

treated with deer antler velvet had a greater portion of lower grade colon tumors (p<.03) and for 

total tumors (p<.0001) compared with control rats (Fraser et al., 2010). These findings are 

important because they suggest deer antler velvet decreased the severity of pathologies, when 

previously it was believed that treatment would result with in an increase in severity.  

Antler Velvet and Sexual Function 

Late-onset hypogonadism (LOH) is associated with advancing age characterized by 

hypogonadal symptoms and low testosterone levels (Zang et al., 2015). In recent years, 

testosterone replacement therapy has been used to relieve symptoms in men with LOH (Zang et 
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al., 2015). Despite its recurrent use, testosterone replacement has side effects that cannot be 

ignored, often times leaving men with LOH searching for an alternative treatment. The 

reputation for improving sexual energy has resulted in antler velvet being used as an aphrodisiac 

(Conaglen et al. 2003). Zang et al. focused on whether the consumption of antler velvet could 

enhance the level of testosterone and improve sexual function in aging male mice. Mice were 

separated into three groups treated at different antler velvet dosages of 100, 200, or 300mg/kg a 

day, there was also a placebo group. At a dose of 200mg/kg, testosterone level (9ng/ml-1) 

increased significantly (p<.05) in comparison to the placebo group, as well as the frequency of 

mount (p<.05) (Zang et al., 2015). Significant differences were not found with the two other 

dosage groups. These results show that the administration of antler velvet could improve sexual 

function as a byproduct of increasing testosterone level.  

In a similar study focusing on deer antler velvet and sexual function in aging men 

Conaglen et al. found no significant differences in hormone levels after supplementation with 

antler velvet. After 12 weeks of supplementation with deer antler velvet at 1,000mg/day there 

were no significant changes in free testosterone and total testosterone levels. Self-reported 

scores on the International Index of Erectile Dysfunction and overall satisfaction were lower in 

the deer antler velvet group than in the control group (Zang et al., 2015). The variability in 

response between the two studies could be a result of how the antler velvet is collected and 

processed. It should be understood that different batches could have varying levels of 

composition, concentration and content.  
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Antler Velvet and Cell Growth/Tissue Remodeling 

Antler velvet has been attributed to containing growth factor components, which are 

other naturally-occurring substances that contain growth factors proven efficient in enhancing 

cell growth and wound repair (Mikler et al. 2004). Sunwoo et al. found that the addition of 

water-soluble extract significantly promoted the growth of fibroblasts (40x104 cells) in cultured 

bovine skin, in a dose-dependent manner supporting the presence of growth promoting 

components in the antler velvet. Fibroblasts are a type of cell that synthesize the extracellular 

matrix and collagen playing a critical role in wound healing (Sunwoo et al. 1997). To expand on 

this study, Mikler et al. made full-thickness wounds in rats with diabetes, and a topical placebo 

gel or antler velvet gel was applied immediately after and days following the incision. The 

antler velvet group had significantly smaller wounds at day 6 (50% of initial wound) and 7 

(40% of initial wound) in comparison to the placebo (p<.05), there was also a trend towards 

decreased inflammation in the antler treatment group at 2 days’ post-incision. These results 

indicate that antler velvet may accelerate second intention wound healing in patients with 

diabetes (Mikler et al. 2004).   

Antler Velvet and Performance Enhancement 

Antler velvet is most commonly used as a performance-enhancing supplement, with 

proposed benefits on fatigue resistance, muscular endurance, muscular strength, and aerobic 

performance. The research into these effects has increased in recent years but results have been 

controversial. Broeder et al. found that after supplementation with New Zealand deer antler 

velvet the 1-RM values increased significantly both in absolute and relative terms to total body 

weight. There was also a significant improvement in aerobic capacity by 9.8% from pre to post-
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treatment period (p=.002)(Gilbey & Perezgonzalez, 2012)(Broeder et al., 2004). Sleivert et al. 

used 6-RM and isokinetic knee extensor strength as a measurement of muscular strength and 

found no statistical difference between the placebo group and antler velvet intervention group 

for 6-RM. Yet, there was a statistically significant difference found for isokinetic knee extensor 

strength between the two groups (30±21% vs. 13±15%, p=.04). Dissimilar to findings by 

Broeder et al. there was no endocrine, red blood cell mass or VO2max changes in either group 

(Sleivert et al., 2003) (Gilbey & Perezgonzalez, 2012). These varying results in muscular 

strength and aerobic capacity could be a result of substantial difference in antler velvet dosage 

between the two studies, with Sleivert using 1500mg/day and Broeder using 1350mg/day. In 

another study that dosed 1350mg/2xday, participants who were given the intervention 

significantly increased their VO2max score pre to post (9.8%) (p<.05) (Earnest et al., 2015). 

However, in this same study there were no changes in anaerobic power, muscular strength or 

hematologic variables (Earnest et al., 2015).   

 To determine the anti-fatiguing factor attributed to deer antler velvet supplementation, 

the swimming capacity of mice was studied using a forced swimming test. During the test mice 

were judged to be fatigued when they failed to rise to the water’s surface within 8 seconds 

(Chen et al. 2012). After antler velvet administration the swimming time (22 min vs. 16 min) 

increased significantly when compared to the control group (p<.05) (Chen et al. 2012)(Jang et 

al., 2014). Mice were being dosed antler velvet at equivalent to human dosages. There were no 

significant differences in blood glucose or lactate levels between the groups’ post forced 

swimming test (Jang et al., 2014). Results also indicated slight reductions in fatigue-related 

blood biochemical parameters (BUN and LA), but never reached statistical significance (Chen 

et al. 2012). The reasoning as to how antler velvet decreases fatigue is not conclusive, it could 
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be a result of decreasing biochemical parameters or upregulating the genes associated with 

muscle strength (Chen et al. 2012).  

 Syrotuik et al. focused on the effect of antler velvet supplementation on rowers, 

specifically looking at resting and exercise-stimulated hormones in men and women. Rowing 

being a predominately muscular endurance sport could, in theory, benefit from the anti-

fatiguing effect of antler velvet.  The main findings indicated that 560mg of antler velvet did not 

alter any measured hormonal or physiologic response (serum growth hormone, serum cortisol) 

when compared to the placebo group. This lack of any significant findings could be due to the 

fact that mice usually receive higher dosages than human participants, the exact dosage needed 

to elicit a response is not known and could be a major limitation to these studies (Syrotuik et al. 

2005).  
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CHAPTER 3- MATERIALS AND METHODS 

Purpose 

 The purpose of this study was to examine the effect of deer antler supplementation on 

IGF-1 levels. It is hypothesized that seven days of deer antler sublingual supplementation will 

increase IGF-1 levels.  

Design 

 Randomized, double-blinded longitudinal trial. 

Participants 

 Twenty-eight UNLV students (13 females, 15 males) between the ages of 18-45 

volunteered to participate in this study. A G power analysis was used to determine a sample size 

of 24 participants, to provide statistical significance when using a repeated measures ANOVA 

(within-between interaction). Effect size was set at f= 0.25, with alpha set at .05 (Earnest et al., 

2015). Inclusion criteria: men and women between the ages of 18-45, who were considered 

normal weight, healthy adults (BMI= 20-24.9kg/m2) or obese adults (BMI>30kg/m2). Exclusion 

criteria included: collegiate level athletes, individuals who participate in activities where they 

may be drug tested as well as individuals who are drug tested for work. These individuals were 

excluded due to the lack of regulation by the FDA in supplementation concentration and 

processing. Women who were or thought they may be pregnant were excluded due to potential 

risk of hormonal imbalance. Participants were randomly assigned to the deer antler velvet 

intervention or placebo intervention. Prior to data collection participants signed an informed 

consent form. 
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Table 1. Descriptive Characteristics for female (n = 10) and male (n = 12) participants. The 

variance measure is standard deviation. 

  Age Body Mass Height 

Females 25.3±5.85 69.18±16.05 164.84±6.15 
Males 25.41±4.42 92.48±15.45 180.84±8.26 
p-value .479 .001* .00002* 

*statistically significant 

Recruitment 

 Participants were recruited by word of mouth from university courses.  

Procedures 

 Upon arrival for the first scheduled visit to the Exercise Physiology Lab, the study 

procedure was explained to the participants. Procedures were approved by the Institutional 

Review Board (IRB #1180773-3) in advance and informed consent was obtained from all 

participants.  Participants were allowed to ask questions regarding the study, and informed they 

could withdrawal from the study at any time without consequences. Anthropometric data such 

as age, height, gender, body mass, body fat/lean tissue mass were estimated and recorded (see 

procedures below). Participants were also instructed to complete a 24-hour food recall log, and 

answer a questionnaire regarding their activity level and average dairy consumption. Once all 

participants had completed the first visit, anthropometric data and the activity/dairy 

questionnaire were taken into consideration to match the participants. There were no significant 

differences (p<.05) between the matched pairs for fat-free mass, activity level and dairy 

consumption (Table 2). The participants and the matched pair were than randomly assigned into 

the deer antler velvet (Tonic Apothecary, Bend, OR) intervention or the placebo intervention. 

The placebo consisted of wheat flour, corn starch, and brown sugar in vegetable capsules.  
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Table 2. T-test p-values for matched pairs examining fat-free mass, activity level and dairy 

consumption. 

  Fat-Free Mass Index 
Average 
Exercise (week) 

Average Dairy Consumption 
(day) 

Deer Antler 
Velvet 19.89±3.19 4.36±0.92 1.27±0.82 
Placebo 19.91±2.99 4.64±0.92 1.41±0.80 
p-value .491 .248 .348 

 

Prior to arrival for the second visit, participants were advised to fast for 10 hours, and to 

avoid any vigorous exercise the morning of.  Blood was drawn using the finger stick method, it 

was then centrifuged and plasma was placed in a freezer located in the Exercise Physiology Lab 

for storage at -70 degrees Celsius. After the finger stick, participants were able to eat snacks that 

were provided. During this time, the participant met with a different lab assistant and received 

the supplement they would be taking as well as instruction on how it should be consumed. This 

was done to maintain the double-blind nature of the study design. Both groups were instructed 

to consume two 500mg capsules twice a day. When consuming the capsule participants were 

instructed to bite the capsules and place them under the tongue and hold this for 60 seconds. 

Once the 60 seconds had elapsed, they were instructed to swallow the capsules with a drink. 

Before departure from the laboratory, the participant was instructed to go about their life as 

usual, exercising and eating like they normally would.  

 Prior to arrival for the third visit, participants were again advised to fast for 10 hours, 

and to avoid any vigorous exercise the morning of. The procedure for the third visit was similar 
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to that of the second visit, the only difference being participants no longer needed to meet with a 

lab assistant following the blood draw.  

 

Data Collection 

Data were collected using a finger stick method pre and post-supplementation. Post-

supplementation blood draw was taken following the same procedures as pre supplementation. 

Participants were scheduled to come in at a similar time of day in comparison to pre testing, 

they were also instructed to fast for 10 hours and to avoid participating in exercise the morning 

of testing. Anthropometric data were collected using a SECA medical body composition 

analyzer (seca mBCA514, Chino, CA). When using the SECA, participants were asked to give 

their activity level, waist circumference, height and weight, this data was then saved and used to 

create a login on the machine. Participants then were instructed to stand and place their bare feet 

on the two foot electrodes, while placing their fingers on the hand electrodes.  Once the body 

composition analysis ended, body fat percent and total lean body mass was recorded in an excel 

spreadsheet. Information about participant dairy consumption and activity level were collected 

using a 24-hour food recall log, and an activity/dairy questionnaire, these answers were 

recorded in Microsoft Excel version 15 (Redmond, WA).  

 IGF-1 levels were analyzed using two Human IGF-1 ELISA kits, manufactured by 

LifeSpan BioSciences,Inc (Catalog No. LS-F5067, Seattle, WA). Pre supplementation blood 

samples were analyzed on one ELISA plate, while post-supplementation blood samples were 

analyzed on another. Procedures strictly followed the manufactures instructions. A summary of 

the assay procedure is as follows: 1. Prepare all reagents, samples and standards, 2. Add 100µl 

of sample, standard, or blank to each well and incubate for 1 hour at 37°C, 3. Aspirate and add 
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100µl of Detection Reagent A and incubate for 1 hour at 37°C, 4. Aspirate and wash 3 times, 5. 

Add 100µl of Detection Reagent B and incubate for 30 minutes at 37°C, 6. Aspirate and wash 5 

times, 7. Add 90 µl of TMB Substrate solution and incubate for 10-20 minutes at 37°C, 8. Add 

50 µl of Stop Solution, 8. Read immediately at 450nm. 

Data Analysis 

The independent variable includes two levels; intervention and placebo group. The 

dependent variable is IGF-1. Data was analyzed using SPSS version 24 (IBM SPSS, Armonk, 

NY) statistical significance was set at p < .05 and a confidence interval of 95%. An independent 

t-test was used to determine the difference in IGF-1 measurements post-supplementation 

between the two groups. A Pearson’s correlation test was run to analyze the relationship 

between post-supplementation IGF-1 levels and fat-free mass. A separate Pearson’s correlation 

test was run to analyze the relationship between post-supplementation IGF-1 levels and average 

dairy consumption. 
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CHAPTER 4-RESULTS 

Twenty-two (10 females, 12 males) of the twenty-eight participants were utilized for 

data analysis (Table 1). Two participants (1 female, 1 male) data was unable to be analyzed due 

to participant numbers and the inability to match them to a participant of the same sex. Two 

participants were unable to make it to the third visit for varying reasons, therefore the data for 

these participants and the matched participants were unable to be used for analysis.  Due to 

IGF-1 concentrations falling outside of the standard curve on one ELISA plate, pre 

supplementation IGF-1 samples were unusable for all participants in the data analysis. As a 

result of high optical densities on the pre supplementation plate, seven concentrations were 

calculated at zero (Appendix A). The average coefficient of variation for the pre-

supplementation plate was 8.47% and the post-supplementation plate was 4.9%. However, post-

supplementation IGF-1 levels between the deer antler velvet and placebo group were viable for 

analysis. 

An independent t-test looking at IGF-1 levels revealed no statistically significant 

difference (deer antler velvet- 0.56 ± 0.20, placebo-0.44 ± 0.09, p=.094) post-supplementation 

between the deer antler velvet and placebo groups. There was no significant correlation 

(p=.113) between fat-free mass index and IGF-1 levels (Table 3). There was also no significant 

correlation (p=.254) between average dairy consumption and IGF-1 levels (Table 3).  

 

Table 3. Correlation between IGF-1 and fat-free mass, and IGF-1 and dairy consumption using 

all participant’s data for analysis (n=22). 

  IGF1/Fat Free Mass IGF1/Dairy Consumption 

r -.269 .149 
P-value .113 .254 
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Since, there was no significant correlation found between IGF-1/fat-free mass and IGF-

1/dairy consumption using all the participants compiled data, the correlations were broken down 

further to possibly extract concealed correlations. To see if there was a partial correlation 

supporting findings by Crowe et al. and Rasmussen et al. the correlations were separated under 

three conditions: sex, BMI, and dairy consumption (Table 4). When the data was broken down 

between high (BMI >30 kg/m2) and low BMI (BMI 20-24.9 kg/m2), there was a statically 

significant positive correlation (p=.006) in the high BMI group between IGF-1 and dairy 

consumption. There are many outside factors that could contribute to this correlation. Further 

examining this data showed that the top three participants setting this positive correlation had 

relatively low fat mass index’s in comparison to their fat-free mass index’s. Meaning the 

participants were relatively lean tissue mass dominant and they all participated in resistance 

training at least 4x a week. It is reasonable to consider that this correlation could be effected by 

their activity level. Another possible outside cause for this correlation could be the amount of 

food the participant’s intake. If these participants were to be vigorously exercising at least 

4x/week, their caloric intake would need to increase. Therefore, they could be consuming more 

dairy as well as other foods, for example red meat, which can also increase IGF-1 levels. 
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Table 4. Correlations further broken down by sex, BMI and dairy consumption. 

  
IGF1/FatFreeMas
s IGF1/DairyConsumption 

IGF1/BM
I 

Females 
r -.267 .324 -.164 

P-
value .228 .180 .325 

Males 
r -.187 .154 -.287 

P-
value .281 .317 .183 

High BMI 
n=12 

r .010 .698**   
P-

value .488 0.006**   

Low BMI 
n=10 

r -.326 -.108   
P-

value .179 .383   

Dairy 
Servings 1< 

r -.044   .035 
P-

value .455   0.464 

Dairy 
Servings 1> 

r -.415   -.350 
P-

value .079   0.121 
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CHAPTER 5-DISCUSSION 

 

 The purpose of the current study was to determine if one week of sublingual capsular 

deer antler velvet supplementation increases IGF-1 levels in humans. This study found that 

there was no difference in IGF-1 levels between interventions after one week of 

supplementation and further concluded that fat-free mass and dairy consumption was not 

correlated with IGF-1. It was hypothesized that deer antler velvet supplementation would 

increase levels of IGF-1 post intervention. It was hypothesized that participants with a higher 

fat-free mass index would have a positive correlation to levels of IGF-1. It was also 

hypothesized that participants with higher dairy consumption would have a positive correlation 

to levels of IGF-1. To see if there was a partial correlation supporting the findings of Crowe et 

al. and Rasmussen et al. the data was broken down by covariates: sex, BMI, and dairy 

consumption. When the data was broken down between low and high BMI, a positive 

correlation was found in the high BMI group between dairy consumption and IGF-1 levels.  

 The limited amount of research on deer antler velvet has equivocal results, likely 

because of this ingestion method and exact dosage needed to elicit a response is not known. In 

studies by Broeder et al. and Earnest et al. performance-enhancing effects were seen with oral 

consumption of deer antler velvet capsules with dosages between 1350mg/day-2700mg/day for 

10 weeks. Both studies recruited men between the ages 18-35 who had at least 4 years of 

resistance training. Primary outcome measures included maximum aerobic capacity, maximal 
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strength, and anaerobic cycling power. Both studies results suggested that deer antler velvet 

may have a positive effect on strength/power in men undergoing resistance training(Broeder et 

al., 2004)(Earnest et al., 2015). Based on these studies 2,000mg/day of deer antler velvet was 

selected in the present study to elicit an increase in IGF-1 levels. To the best of the researcher’s 

knowledge, the current study is the first in literature to examine sublingual consumption of deer 

antler velvet and IGF-1 in a human population. In opposition to the studies conducted by 

Broeder et al. and Earnest et al. sublingual/oral consumption of the deer antler velvet capsule 

was chosen due to the fact that IGF-1 cannot absorbed through the digestive system before it is 

degraded by stomach acid.  In this study, sublingual deer antler velvet supplementation was not 

found to increase IGF-1 levels.  

 

 The lack of increase in IGF-1 levels could be a result of an insufficient dosage, or the 

timing of the measurement. Participants were instructed to arrive to the blood draw fasted for 10 

hours, since there is no research about the absorbency or half-life of deer antler velvet the 

window to measure IGF-1 in the plasma could have been missed. Alternatively, the lack of 

increase could be a result of how the supplement was consumed in capsular form. Previous 

studies have predominately used capsular delivery of the supplement, and these studies were 

used as a model when creating the procedures for this study. The current study recognizes the 

possibility that deer antler velvet extract could be a more efficient form for sublingual 

consumption in comparison to a capsular form. However, there has been no research to confirm 

this assumption and is a possible question to research in the future. The final possibility is that 

deer antler velvet may not increase IGF-1 levels as previously advertised, and the results from 

this study substantiate this theory. 
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 Another purpose of this study was to identify if fat-free mass and dairy consumption 

were positively correlated to IGF-1 levels. When the data was analyzed intact, in both cases 

there was no statistically significant correlation to IGF-1. However, when the data was broken 

down between low and high BMI, for the high BMI group there was a statistically significant 

positive correlation between dairy consumption and IGF-1.  These results support the findings 

of Crowe et al. who found that IGF-1 positively correlated with dairy protein/calcium 

consumption, and Rasmussen et al. who found that IGF-1 was inversely correlated to obesity 

(Crowe et al., 2009). The top three participants in the positive correlation had high fat-free mass 

and low fat mass measurements, with high dairy consumption. Therefore, these findings support 

the idea that fat mass is inversely correlated to IGF-1 levels as well as dairy consumption being 

positively correlated.  

One possible explanation as to why the current studies intact result may have varied 

from Crowe et al. is the method for determining dairy consumption.  In the current study a 24-

hour food log was utilized as well as a questionnaire asking the participants to estimate their 

daily consumption based on a serving chart. Crowe et al. used country-specific validated dietary 

questionnaires the year before recruitment. The estimated intake was calculated by multiplying 

the nutrient content of a specific portion of food by the frequency of consumption, which could 

have led to a more accurate categorization for each individual.  

Another possible explanation is sample size. Since half of the data collected for the 

current study was unusable, a repeated measure ANOVA statistical analysis could no longer be 

utilized. A second G power analysis was run; effect size was set at .76 with an alpha of .05. For 

our data to have power, the total sample size would have needed to be 44 participants. 

Unfortunately, the current study’s data was underpowered. In comparison Crowe et al. had a 
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substantially larger participant number (n=4,731) which could have led to their statistically 

significant positive correlation.  

Based on the finding that obesity was inversely correlated to IGF-1 by Rasmussen et al. 

it was assumed for the current study that fat-free mass would be positively correlated to IGF-1. 

The results from this study did not support a correlation between fat-free mass and IGF-1. 

Similar to Crowe et al., the study conducted by Rasmussen et al. had  more participants (n=61) 

than the current study and this could be a reason as to why the results varied (Rasmussen, 

1994). However, there was a significant correlation when the data was split by high and low 

BMI. The participants at the high end of this correlation had low fat mass measurements which 

supports the inverse correlation found by Rasmussen et al.  

 

Limitations 

 There were multiple limitations within the study. A substantial limitation faced in this 

study was the unusable data for pre supplementation IGF-1 levels. The data became unusable 

for analysis as a result of the optical densities for a large portion of wells on one ELISA plate 

falling outside the standard curve. As a result, the calculated concentrations for each participant 

were extremely high and in some cases were not able to be calculated. The difference in optical 

densities between the two plates does not appear to be a byproduct of neglecting a step or 

misusing reagents or standards. Both ELISA plates were performed simultaneously, with kit 

components from each plate being mixed together and then pipetted into the wells. It appears 

that the one ELISA plate containing pre supplementation samples was more sensitive at 

detecting IGF-1 in comparison to the second plate. Not being able to use data collected before 
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supplementation limited the inferences that could be gathered between the two groups and for 

individual’s pre-post levels.  

Another limitation in this study was that both ELISA plates did not have a defined 

gradient within the standard curve. This made it difficult to calculate accurate concentration 

levels. Taking into consideration the conceivable sensitivity variance between the plates and the 

standard gradient deficit, the overall quality of the brand of ELISA kits was unsatisfactory. The 

last limitation to this study was that it cannot be accurately concluded whether or not all 

participants completed the 7 days of supplementation.   

Conclusion 

 This study did not identify a difference in IGF-1 levels post 7-day supplementation 

between deer antler velvet and placebo groups and did not find a meaningful correlation 

between dairy consumption or fat-free mass and IGF-1 levels. Nonetheless, these findings are 

still valuable seeing that this is the first study to the researcher’s knowledge that has focused 

mainly on examining the delivery method associated with the supplement. This study also adds 

to the very limited research on deer antler velvet. In the future this study could provide 

information needed to facilitate dosing that elicits performance-enhancing effects. Future 

research should focus on the form of the supplement and how it is consumed as well as 

examining other blood biomarkers that are associated with performance-enhancing effects.  
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APPENDIX A- IGF-1 ELISA ANALYSIS 

ELISA Plate 2: 
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ELISA Plate 1: 
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APPENDIX B: INFORMED CONSENT (IRB #1180773-3) 

	
  

	
  
	
  

INFORMED	
  CONSENT	
  	
  

Department	
  of	
  Kinesiology	
  and	
  Nutrition	
  Sciences	
  
	
   	
   	
   	
  

TITLE	
  OF	
  STUDY:	
  Change	
  in	
  IGF-­‐1	
  Levels	
  Pre-­‐Post	
  Supplementation	
  with	
  Deer	
  Antler	
  Velvet	
  

INVESTIGATOR(S):	
  Nicole	
  Marmillo,	
  Dr.	
  James	
  Navalta	
  	
  

For questions or concerns about the study, you may contact Dr. James Navalta (702)895-4672; 
Nicole Marmillo at (702)-895-0996.   
 
For questions regarding the rights of research subjects, any complaints or comments regarding 
the manner in which the study is being conducted, contact the UNLV Office of Research 
Integrity – Human Subjects at 702-895-2794, toll free at 877-895-2794 or via email at 
IRB@unlv.edu. 
	
   	
   	
   	
  

 
Purpose of the Study 
You are invited to participate in a research study.  The purpose of these study is to determine 
whether or not deer antler velvet can be absorbed into the circulatory system after 7 days of 
sublingual consumption (i.e. under the tongue). 
 
Participants 
You are being asked to participate in the study because you fit this criteria: Adult between the 
ages of 18 and 45 years and your body mass index (BMI) must be between 20 and 24.9 kg/m2 or 
over 30 kg/m2. To know your BMI, 
[https://www.nhlbi.nih.gov/health/educational/lose_wt/BMI/bmicalc.htm] 
	
  
Exclusion	
  criteria:	
  

•   If	
  you	
  participate	
  in	
  work	
  or	
  other	
  activities	
  where	
  you	
  will	
  be	
  drug	
  tested.	
  	
  
•   Women	
  who	
  are	
  or	
  think	
  they	
  might	
  be	
  pregnant	
  are	
  not	
  able	
  to	
  participate.	
  	
  	
  

 
Procedures  
 
If you volunteer to participate in this study, you will be asked to do the following: 
 

•   Come to the Exercise Physiology Laboratory for a total of three visits.  
o   You will need to be fasted for 10 hours prior to each visit. 
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•   Upon the first visit your height, weight, sex, and percent body fat/lean tissue mass will be 
measured.  

•   You will be asked to fill out a 24 hour food log, Dairy Questionnaire, and answer 
questions about how frequently you exercise.  

o   You will then be randomly assigned into the placebo group or treatment group.  
•   Finger-­‐‑stick blood draws of 600 microliters (approximately one-­‐‑tenth of a tsp) will be 

obtained before (second visit) and after 7 days (third visit) of supplementation with deer 
antler velvet.  

o   Your blood samples will be stored in the freezer until analyzed, and the remainder 
will be destroyed and properly disposed of.     

•   Supplementation dosage will consist of four 500mg capsules per day of deer antler velvet 
or placebo. The brand of deer antler velvet supplement and food label are provided 
below. 

o   We will give you enough capsules to take over the 7-day period. We’ll go through 
how to use them on the first day of testing. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

•   Deer Antler Velvet has been used in traditional Chinese medicine for 2,000 years with 
proposed benefits of increasing muscle strength and endurance, increasing aerobic 
capacity, stimulating the immune system and improving muscle recovery. This 
supplement is commercially available and can be purchased online, in grocery or 
nutrition based stores.  
 

Benefits of Participation  
There may not be direct benefits to you as a participant in this study.  However, we hope to learn 
about quantification of deer antler velvets bioactivity in the circulatory system, which could 
further determine if the claims surrounding the usage of deer antler velvet are accurate. 
 
Risks of Participation  
There are risks involved in all research studies. This study may include only minimal risks. 
There is minimal risk of gastrointestinal (GI) discomfort that could lead to diarrhea, as well 
minimal risk of slight bruising to the finger pad due to the blood draw. Any distress associated 
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with this study should be reported to the primary investigator- Dr. James Navalta at (702) 895-
2344 or by email james.navalta@unlv.edu.    
 
Cost /Compensation   
There may not be financial cost to you to participate in this study.  The study will take 
approximately 1 hour of your time.  You will not be compensated for your time.  If you need a 
parking pass, please let us know and we will provide one.  
 
Confidentiality  
All information gathered in this study will be kept as confidential as possible.  No reference will 
be made in written or oral materials that could link you to this study.  All records will be stored 
in a locked facility at UNLV for 3 years after completion of the study.  After the storage time the 
information gathered will be destroyed if that document contains identifiable information (e.g., 
name). Digital data will exist in de-identified form for a minimum of 3 years following study 
completion. After your blood samples have been analyzed, the remainder will be destroyed and 
properly disposed of.     
 
Voluntary Participation  
Your participation in this study is voluntary. You may refuse to participate in this study or in any 
part of this study.  You may withdraw at any time without prejudice to your relations with 
UNLV. You are encouraged to ask questions about this study at the beginning or any time during 
the research study.  
 
Participant Consent:  
I have read the above information and agree to participate in this study.  I have been able to ask 
questions about the research study.  I am at least 18 years of age.  A copy of this form has been 
given to me. 
 
 
 
             
Signature of Participant                                             Date  
 
        
Participant Name (Please Print)                                               
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