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Objective: To determine the clinical efficacy of a novel combination of natural agents with
potential anti-inflammatory properties in patients with knee osteoarthritis.

Design: A prospective, randomized, double-blind, multicenter study.

Methods: Subjects with symptomatic knee osteoarthritis were randomized to one of two
groups; Synogesic® (Group A) or placebo (Group B). Synogesic is a proprietary blend of
Turmeric Extract, Ginger Root Extract, Boswellia Serrata Extract, Vitamin C, Vitamin D
and Rutin. Patients were evaluated at baseline and 12 weeks after enrollment. Patient
reported outcome measures (PROM) included Visual Analog Scale (VAS) for pain,
Western Ontario and McMaster Universities Arthritis Index (WOMAC) and Knee injury
and Osteoarthritis Outcome Score (KOOS). Synovial fluid samples were obtained at
baseline and at 12 weeks and sent for measurement of various inflammatory markers.
Results: 43 patients (22 in Group A and 21 in Group B) completed the study. In Group A,
VAS for pain improved by 46.8% (P<0.001), WOMAC by 23.4% (P=0.006), KOOS for pain
and ADL by 19.8% and 14.9% respectively (P=0.008 and P=0.002). In Group B, there was
no significant improvement in any of the PROM assessed. Synovial fluid inflammatory
markers increased by 6.2% in Group A and 54.6% in Group B (P=0.02). Of the 41
pro-inflammatory markers examined, 26 (63.4%) decreased in Group A, while only 13
(31.7%) decreased in Group B (P = 0.008).

Conclusion: In this study, the novel natural anti-inflammatory product reduced pain and
improved function, likely through reduction of pro-inflammatory cytokines in synovial
fluid in patients with knee osteoarthritis.

INTRODUCTION (Zhang and Jordan 2010). The condition is progressive and

results in loss of the articular cartilage and often leads
Symptomatic knee osteoarthritis (OA) affects 6% of the to end stage arthritis of the knee and need for total knee
adult population and occurs in 10% of those over age 60 arthroplasty (TKA) (Koenig et al. 2013).
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Although TKA is a relatively successful surgical proce-
dure, it should be reserved for patients with end-stage
arthritis of the knee. Patients with symptomatic mild or
moderate arthritis of the knee may be managed by a variety
of non-operative treatment strategies (Feeley et al. 2010).
These include physical therapy, weight loss, activity modifi-
cation, administration of non-steroidal anti-inflammatory
medications (NSAIDs), natural occurring oral supplements
(glucosamine, etc.), intra-articular injection of corticos-
teroids and/or viscosupplementation plus others (Feeley et
al. 2010; Reginster et al. 2001; Eyles, Lucas, and Hunter
2013). Most of these measures are believed to result in
some degree of success for alleviating symptoms and im-
proving function (Buckwalter et al. 2001; Douglas 2012; de
Campos et al. 2013). However, administration of NSAIDs
and intra-articular injection with corticosteroids carry po-
tential adverse effects and may not be tolerated by some
patients (Ashraf et al. 2013; Rashad et al. 1989). In a recent
meta-analysis all classes of NSAIDs were shown to result in
cardiotoxicity as well as gastrointestinal side effects, if used
for a long period of time (“Cardiovascular and Gastroin-
testinal Safety of NSAIDs: A Systematic Review of Meta-
Analyses of Randomized Clinical Trials - PubMed,” n.d.).

A recent study showed that osteoarthritis is potentially
caused by dysfunction of the immune system that leads
to chronic inflammation (Liu-Bryan and Terkeltaub 2015).
Individuals with OA have elevated levels of inflammatory
markers such as nuclear factor kappa beta (NF-uB), inter-
leukin-1 alpha (IL-1a), IL-6, IL-17, tumor necrosis factor
(TNF)- «, as well as many others (Beekhuizen et al. 2013;
Riibenhagen et al. 2012). Administration of anti-inflam-
matory drugs such as NSAIDs, through inhibition of
prostaglandin-E2, does result in a reduction in the level of
a select group of inflammatory mediators while resulting in
overexpression of others, possibly leading to a relative im-
mune imbalance (Ricciotti and FitzGerald 2011).

Despite the availability of some non-operative strategies
for the management of symptomatic arthritis in general
and the knee in particular, it is not uncommon for patients
to fail the aforementioned non-operative treatment mea-
sures and continue to be symptomatic. These patients ei-
ther do not respond to the treatment measures or are un-
able to tolerate them due to adverse events.

In recent years, attention has been given to potent nat-
ural products that are known to have anti-inflammatory
properties. Numerous agents have been evaluated with
well-designed studies and have shown promising potential
for reducing pain and improving function in arthritic pa-
tients (Cameron and Chrubasik 2014). While the mecha-
nism of action of these agents in relieving osteoarthritis
symptoms is not completely understood, in-vitro studies
indicate that certain natural agents may work by reducing
pro-inflammatory mediators associated with cartilage dam-
age (Cameron et al. 2009).

The hypothesis of this randomized, prospective and
blinded study was that oral administration of a blend of
natural anti-inflammatory agents will result in pain relief
and improved function, along with reduction of inflamma-

tory mediators in knee joints of patients with osteoarthri-
tis.

METHODS

The Institutional Review Board approval was obtained at
each institution participating in the study before patients
were approached to enroll during clinic visit. Patients who
signed the consent form were randomized using the enve-
lope technique to receive Synogesic® (Group A) or placebo
(Group B). Synogesic is a proprietary blend of Turmeric Ex-
tract, Ginger Root Extract, Boswellia Serrata Extract, Vita-
min C, Vitamin D and Rutin. Patients in the control group
received tablets that contained safflower oil only. All pa-
tients were instructed to take the administered tablets four
times a day. Patients were given a diary to record the time
at which the tablets were taken. During the period of the
study patients were instructed to stop taking conventional
NSAIDs; simple analgesics, such as acetaminophen, were
allowed. Consumption of opioid medications for control of
symptoms of knee arthritis was discouraged. All other nat-
ural oral supplements commonly used for patients with
arthritis (e.g. glucosamine) were discontinued. Patients
were not allowed to undergo intra-articular injection with
any agents for the duration of the study; receiving such
treatment resulted in disqualification of the patient for in-
clusion in the study. Patients unable to tolerate the study
pills and/or those with low compliance were also excluded.

PATIENT SELECTION

The study recruited 46 consecutive patients with a mean
age of 62.6 years (range, 44.3 to 82.5 years) with sympto-
matic arthritis of the knee and radiographs demonstrating
Kellgren-Lawrence grade II or III disease. There were 26 fe-
males and 20 males. Patients with systemic inflammatory
conditions such as inflammatory bowel disease, psoriasis,
eczema, or those with seropositive or seronegative inflam-
matory arthritis of the knee such as rheumatoid arthritis or
ankylosing spondylitis were excluded from the study. It was
ensured that none of the patients had received intra-artic-
ular injection of any agents into the affected knee within 3
weeks prior to the enrollment (Appendix A summarizes in-
clusion and exclusion criteria).

PATIENT ASSESSMENT

The patients were clinically evaluated at baseline (at the
time of signing the consent form and enrollment in the
study), and 12 weeks after enrollment. Various patient re-
ported outcomes measures (PROM) were recorded at both
time points. At the first evaluation, patients were also as-
sessed by the Lequesne’s Functional Index score (LEQ) and
a full clinical knee examination was performed. Knee range
of motion was measured using a goniometer and recorded.
Aspiration of the knee joint was performed under sterile
conditions at baseline and after 12 weeks to obtain between
3-5 ml of fluid (total of 2 synovial fluid samples). If at first
attempt an inadequate amount of fluid was obtained or the
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tap was deemed to be dry, then a second attempt was made
either during the same encounter (if the patient was will-
ing) or a few days later. For patients with two aspirations
producing no fluid, no further attempts for withdrawal of
synovial fluid were made. The synovial samples were stored
at -30 C and sent in batch to Myriad RBM (Austin, TX) for
measurement of 41 inflammatory markers (Appendix B) at
the completion of the study.

OUTCOME MEASURES

The primary outcome of interest was improvement in pain
and function based on PROM. Questionnaires included the
Visual Analog Scale (VAS) for pain, Western Ontario and
McMaster Universities Arthritis Index (WOMAC) and the
Knee injury and Osteoarthritis Outcome Score (KOOS). Sec-
ondary outcome assessed was the change in the level of in-
flammatory mediators in the synovial fluid of patients who
received the interventions versus placebo. It was hypothe-
sized that those receiving the active agents would have a
more significant drop in the level of inflammatory markers
compared to patients receiving the placebo.

STATISTICAL ANALYSIS

We calculated a sample size to detect a 30% difference in
VAS scores between the treatment and the placebo groups
based on a previous study assessing the effect of Boswellia
serrata in treating knee osteoarthritis (Ammon et al. 1993).
With a power of 80% and an alpha error of 0.05, a sample
size of 16 patients in each group was determined. Assuming
a 20% drop out rate, our aim was to recruit 20 patients in
each group. Differences in PROM (VAS, WOMAC and KOOS)
were compared within each treatment group between base-
line and 12 weeks following enrollment using paired sample
t-test. Mean change (delta) in inflammatory markers be-
tween baseline and week 12 were compared between the 2
groups for each marker separately using independent sam-
ple t-test. To assess the global anti-inflammatory effect,
the percent change was calculated for each marker and the
mean percent change for all markers was compared be-
tween the treatment group and the control groups using
the t-test. The mean change in each synovial marker be-
tween the 2 time points was also used for dichotomizing
the cohort; a negative mean change represents a decrease
in that marker levels, while a positive mean change repre-
sents an increase in that marker levels. A chi-square was
then used to compare the net marker reduction between the
2 groups.

RESULTS

Of the 46 patients who met the inclusion criteria and
agreed to take part in this study, 43 patients (22 in Group
A and 21 in Group B) completed the 12 week study period
(Figure 1). Two patients from Group B and one from Group
A were lost to follow-up. There were no differences in de-
mographics and baseline characteristics between the 2

Randomized
(n=46)

el

Group A Group B
Synogesic™ Placebo
(n=23) (n=23)

21 Completed

15 synovial analysis

22 Completed

20 synovial analysis

Figure 1

study groups (Table 1). There were no adverse events asso-
ciated with treatment.

FUNCTIONAL OUTCOMES AND PAIN SCORES:

Patients in Group A reported statistically significant im-
provement in pain and function at 12 weeks compared to
baseline, whereas patients in Group B showed no statisti-
cally significant benefit between the two time points (Table
2). In Group A, significant difference between week 12 and
baseline were seen in VAS (46.8% reduction, P < 0.001)
and WOMAC (23.4% reduction, P = 0.006) scores (Figure 2).
KOOS for pain (19.8% increase, P = 0.008) and ADL (14.9%
increase, P = 0.02) improved significantly, and marginally
significant differences were noted in symptoms (11.2% in-
crease, P =0.052) and sport/play (37.9% increase, P = 0.075)
scores (Figure 3). In Group B there was no significant im-
provement between baseline and week 12 in any of the
PROM assessed.

CHANGE IN SYNOVIAL BIOMARKERS:

Synovial samples at baseline and 12 weeks were available
for 35 patients (20 from Group A and 15 from Group B).
Of the 41 pro-inflammatory markers examined, 26 (63.4%)
decreased in Group A, while only 13 (31.7%) decreased in
Group B (P = 0.008). The percent change from baseline lev-
els seen in Group A (6.2% increase) was significantly lower
(P = 0.018) compared to that seen in Group B (54.5% in-
crease) (Figure 4). Markers that stood out and that showed
significant between group differences were: Intercellular
Adhesion Molecule 1 (ICAM-1), Vascular Cell Adhesion
Molecule-1 (VCAM-1) and Complement C3 (C3) (P = 0.03,
0.02, 0.04, respectively). The average change (delta) for
each marker is presented in Appendix B.

DISCUSSION

This level I study demonstrated a potential mechanism by
which natural agents may alleviate symptoms of knee os-
teoarthritis by reducing the action of synovial fluid inflam-
matory mediators. The reduction in the level of these in-
flammatory markers corresponded with an improvement in
pain and function in these patients.
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Table 1: Demographics and baseline characteristics of the study group.

Characteristic Group A (n=22) Group B (n=21) p-value
Age 64.1+8.6 61.2+6.6 0.455
Sex
Male 10 (45.5%) 9 (42.9%) 0.587
Female 12 (54.5%) 12(57.1%)
Race
White 20(90.9%) 21(100%)
Black 0(0%) 0(0%) 0172
Other 2(9.1%) 0(0%)
ROM 120.7+12.4 118.5+11.9 0.532
LEQ score 11.0+£2.6 11.4+3.2 0.470
VAS score 6.7£2.5 6.3+2.1 0.848
WOMAC score 40.8+17.3 37.0+16.1 0.662
KOOS
Symptoms 51.8+19.1 59.7+17.8 0.317
Pain 52.3+16.8 58.5+£16.2 0.166
ADL 60.7£19.3 63.2+15.5 0.226
Sport/Rec 30.7£27.1 39.1£25.9 0.572
QoL 29.8+23.5 34.9£16.9 0.395

Data is presented as mean (SD) or number (%)

Lequesne’s Functional Index score (LEQ); Range of motion (ROM); Function in daily living (ADL); Function in sport and recreation (Sport/Rec); Knee related Quality of life (QOL);

Western Ontario and McMaster Universities Arthritis Index (WOMAC); Knee injury and Osteoarthritis Outcome Score (KOOS).

Table 2: Patient reported outcomes at baseline and 12 weeks following treatment.

week 0 week 12 p-value
VAS Group A 6.66+2.49 3.54+2.18 <0.001
Group B 6.33+2.13 5.37+2.61 0.087
QoL Group A 29.79+23.48 33.81+£20.56 0.473
Group B 34.94+16.98 37.05+27.78 0.621
Group A 30.68+27.14 42.33+29.63 0.075
Sport/Rec
Group B 39.15+25.95 39.93+27.26 0.911
Group A 60.70+19.29 69.72+19.06 0.020
KOOS ADL
Group B 63.17+15.51 64.04+20.78 0.826
Pai Group A 52.27+16.83 62.63+18.36 0.008
ain
Group B 58.48+16.25 58.73+21.27 0.951
Group A 51.82+19.10 57.63+21.86 0.052
Symptoms
Group B 59.69+17.79 61.66+20.58 0.452
Group A 40.82+17.27 31.26+17.06 0.006
WOMAC
Group B 37.05+16.18 36.16+19.23 0.83

Function in daily living (ADL); Function in sport and recreation (Sport/Rec); Knee related Quality of life (QOL); Visual Analog Scale (VAS); Western Ontario and McMaster Universi-

ties Arthritis Index (WOMAC); Knee injury and Osteoarthritis Outcome Score (KOOS).
Data presented as mean * SD.
Paired t-test was used to assess significance differences before and after treatment/placebo.

Naturally occurring anti-inflammatory agents through a
broad mechanism of action inhibit both lipoxygenase and
cyclooxygenase pathways, as well as the complement sys-
tem (Ammon et al. 1993; Kapil and Moza 1992; Abe,
Hashimoto, and Horie 1999). They also directly inhibit met-

alloproteinase and the ensuing cartilage destruction (Saja
et al. 2007). Natural agents such as Boswellia, Turmeric,
Vitamin C and Ginger, through in-vitro studies, have been
shown to reduce inflammatory markers (“Anti-Inflamma-
tory Activity of Boswellia Serrata Extracts: An In Vitro
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Study on Porcine Aortic Endothelial Cells,” n.d.; Sahebkar
et al. 2016; Carr and Maggini 2017; “Journal of Medicinal
Plants Research - in Vitro Anti-Inflammatory Activity of
Ginger (Zingiber Officinale Rosc.) Rhizome, Callus and Cal-
lus Treated with Some Elicitors,” n.d.). Our findings support
the anti-inflammatory properties of the latter products in
the human synovial fluid. The study demonstrated that
more than 60% of the pro-inflammatory markers examined
declined with the administration of natural anti-inflamma-
tory products. The level of VCAM and ICAM, which have
been shown to play an important role in endothelial-leuko-
cyte interactions during inflammation and have been a tar-
get for treatment in patients with OA (Karatay et al. 2004;
Ulbrich, Eriksson, and Lindbom 2003), were significantly
reduced by natural anti-inflammatories in our study. The
decline in the level of some of these markers did not reach
statistical significance (Figure 4), which may be due to the
relatively small sample size in the study.

Other studies examined the effect of some of these nat-
ural occurring agents (individually) on serum inflammatory
markers in humans (Sahebkar et al. 2016; Panahi et al.
2016). These investigations demonstrated a decrease in
pro-inflammatory cytokines following treatment. However,
these studies were conducted in patients with a systemic
pro-inflammatory state. In patients with lower levels of
systemic inflammation, such as those with OA, this effect
seems to be less obvious (Derosa et al. 2016; Cheras et al.
2010). Rahimnia et al. (Rahimnia et al. 2014) examined the
effect of curcuminoids on serum levels of IL-4, IL-6, TNF-
o, TGF-P and high-sensitivity (hs) CRP and ESR in mild to
moderate knee osteoarthritis. They reported a reduction in
IL-6 and hs-CRP levels at 6 weeks compared to baseline, but
there were no significant differences compared to placebo
(P > 0.05). Unlike prior studies examining serum pro-in-
flammatory markers, we examined synovial markers in the
present study and were able to demonstrate a significant
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reduction between treatment and control groups. These re-
sults suggest the local effect of these products might out-
weigh their systematic effect and be responsible for the
clinical improvement seen in our patients.

In an attempt to compare the patient’s global inflamma-
tory status between the 2 groups, we averaged the mean
percentage of change for all markers. While the mean
change increased by more than 50% in the control group,
only a slight increase from baseline was seen in the Syno-
gesic group and these differences were statistically signifi-
cant. The slight increase seen in the latter group could be
attributed to the fact that participants were instructed to
stop NSAIDs immediately before the study period and syn-
ovial marker levels at baseline may have been affected by
this treatment. Nonetheless, the small change in the Syno-
gesic group compared to the control group suggests efficacy
equivalent to a NSAIDs and superiority over the placebo.

Earlier randomized control trials focus mainly on clinical
and functional improvement using these agents with
promising results (Cameron and Chrubasik 2014; Bost, Ma-
roon, and Maroon 2010). We add further strength to the
previous findings, by demonstrating that natural anti-in-
flammatories reduced pain and improve function; in the
present study there was a 46.8%% reduction in pain levels
based on the VAS score in patients treated with natural oc-
curring anti-inflammatories. Whereas earlier studies postu-
late this improvement is secondary to reduced cytokine lev-
els, they base this assumption mainly on in-vitro models.
Our study confirms these experimental observations in hu-
mans and correlates them with clinical outcomes.

The main limitation of the present study is the limited
number of patients in each group. There were also a num-

100(+)

= Factor VIl
Eotaxin-1
C-Reactive Protein (CRP)
® Brain-Derived Neurotrophic Factor (BDNF)

m Beta-2-Microglobulin (B2M) 0%

Percent
change

ber of patients in the cohort for whom synovial markers
were not available due to a dry aspiration. This possibly
contributed to the lack of significance in some of parame-
ters evaluated. Nevertheless, only a small number of pa-
tients dropped out of the study and those with complete
analysis were sufficient to show significant clinical and lab-
oratory improvement. Another limitation was that the
product included several anti-inflammatory agents working
through different mechanisms. Thus, it is impossible to
know the relative effect of each agent on the outcomes. Fi-
nally, we followed the patients for 12 weeks and we cannot
state whether the improvement in pain and inflammatory
markers continues with long-term treatment. Future stud-
ies should focus on the long-term effect of these agents and
the potential interactions with other agents.

CONCLUSION

Natural anti-inflammatory agents hold great promise in the
management of patients with arthritis, as they may reduce
inflammation while avoiding the potential serious adverse
effects of pharmacologically produced drugs. These agents
have been shown in this study to reduce intra-articular in-
flammatory mediators that correlated with an improvement
in pain and function of the knee in the treated patients. The
findings of this study have important implications in an era
where the cardiotoxicity of conventional anti-inflammatory
drugs has been recognized.
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APPENDIX A: SUBJECT SELECTION CRITERIA

INCLUSION CRITERIA:

1. Age >18 and < 90 at the time of informed consent.

2. Subjects with symptomatic moderate arthritis of the
knee defined as per Kellgren-Lawrence grade II or III.

3. In subjects with bilateral arthritis of the knee, only
one knee will be enrolled into the study.

4. Ability to walk 50 feet unassisted.

5. Lequesne’s Functional Index score greater than 7
points.

6. Must understand; be willing and able, and likely to
fully comply with study procedures, visit schedule,
and restrictions.

EXCLUSION CRITERIA:

1. Subjects with systemic inflammatory conditions such
as inflammatory bowel disease, psoriasis, eczema,
and others

2. Subjects with seropositive or sero-negative inflam-
matory arthritis of the knee such as rheumatoid
arthritis or ankylosing spondylitis.

3. Subjects taking hormone replacement therapy

4. Intra-articular corticosteroid injections 3 weeks prior
to enrollment.

5. Hypersensitivity to non-steroidal anti-inflammatory
drugs, abnormal liver of kidney function tests, history
of peptic ulceration and upper gastrointestinal he-
morrhage, congestive heart failure, Hypertension
(BP>140/90), cancer and hyperkalemia.

6. Major abnormal findings on complete blood count,
history of coagulopathies, hematological or neuro-
logical disorders.

7. High alcohol intake (>2 standard drinks per day).

8. Pregnant, breastfeeding or planning to become preg-
nant during the study

9. Subjects awaiting surgery on the affected knee within
three months.

Journal of Orthopaedic Experience & Innovation



The Effect of a Natural Oral Nutritional supplement on the Level of Intra-Articular Inflammatory Mediator...

Appendix B: Difference in synovial fluid inflammatory markers between week 12 and baseline.

Group A Group B

Synovial Fluid Markers e sD ek sD -
Beta-2-Microglobulin (B2M) -0.2606 0.5659 -0.0707 0.5832 0.4
Brain-Derived Neurotrophic Factor (BDNF) -1.0883 3.7283 1.8777 7.2110 0.3
C-Reactive Protein (CRP) -1.7366 6.2976 0.3190 1.0077 0.3
Eotaxin-1 8.4444 19.9181 4.6000 17.1789 0.5
Factor VII -3.5000 27.7515 17.0000 43.1807 0.2
Ferritin (FRTN) 47.6111 1348.9668 26.0667 102.6384 1
Fibrinogen -0.0273 0.0616 -0.0008 0.0443 0.4
E;?tnour"(’éyhff'c“gs)mphage Colony-Stimulat 07778 3.2998 -0.9333 3.6148 03
Haptoglobin -0.1448 0.4082 0.0667 0.3504 0.3
Intercellular Adhesion Molecule 1 (ICAM-1) -5.4722 10.3763 4.4533 11.2480 0.03
Interferon gamma (IFN-gamma) -0.1000 0.4243 0.1200 0.4648 0.3
Interleukin-1 alpha (IL-1 alpha) 0.0000 0.0000 -0.0001 0.0003 0.2
Interleukin-1 beta (IL-1 beta) 0.0333 0.7608 0.1533 0.4941 0.3
Interleukin-1 receptor antagonist (IL-1ra) 258.6667 1198.6569 4.0000 11.7534 0.5
Interleukin-2 (IL-2) 0.6667 2.8284 -0.8000 3.0984 0.3
Interleukin-3 (IL-3) -0.0001 0.0005 0.0002 0.0006 0.3
Interleukin-5 (IL-5) -0.0667 0.2828 0.0800 0.3098 0.3
Interleukin-6 (1L-6) -8.2444 58.5871 -54.7533 199.5999 0.5
Interleukin-7 (IL-7) -1.1667 4.9497 1.4000 5.4222 0.3
Interleukin-8 (IL-8) 102.2222 421.5444 71.9867 194.9395 0.5
Interleukin-12 Subunit p40 (IL-12p40) 0.0222 0.0713 0.0200 0.0656 1
Interleukin-12 Subunit p70 (IL-12p70) 0.7222 3.0641 -0.8667 3.3566 0.3
Interleukin-15 (IL-15) -0.0428 0.1899 0.0600 0.1970 0.2
Interleukin-17 (IL-17) -0.3333 1.4142 0.4200 1.5456 0.2
Interleukin-18 (IL-18) -67.3889 137.8930 -12.0667 60.7659 0.7
Interleukin-23 (IL-23) -0.1111 0.6057 0.2200 0.6732 0.3
'(\If/lal‘;,r_"lp;?)iea)'”ﬂammat°"y Protein-1alpha 11667 12,9263 18667 5.4231 02
e g Inflammatory Protein- beta 10.5000 197.5146 -19.6000 128.3638 05
Matrix Metalloproteinase-3 (MMP-3) 3.9000 21.2785 -12.2267 23.7722 0.08
Matrix Metalloproteinase-9 (MMP-9) -26.8889 80.5875 -0.6667 2.3197 0.2
Monocyte Chemotactic Protein 1 (MCP-1) 400.1111 1649.9386 -49.1333 237.2768 0.4
Stem Cell Factor (SCF) 28.7222 99.1557 38.3333 84.8736 0.8
T-Cell-Specific Protein RANTES (RANTES) -1.9759 6.1013 1.8180 6.9367 0.1
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