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Abstract

Osteoarthritis (OA) of the knee is a major health problem in the society. Iranian Traditional Medicine (ITM) or Persian
Medicine (PM) as a branch of complementary medicine has been practiced in Iran for many centuries. An herbal medication
known as squill oxymel has been used by PM physicians for OA. Our aim is to investigate the effect of squill oxymel on
OA of the knee joint. Eighty eight patients were assigned to receive a placebo or squill oxymel syrup (10 ml each morning
on empty stomach) for 8 consecutive weeks. Acetaminophen tablets were considered as the rescue medicine. Ultimately, 43
patients in the placebo group and 40 patients in the treatment group completed the trial and were included in the statistical
analysis. Patients were followed for 4 weeks after cessation of treatment. The Knee injury and Osteoarthritis Outcome Score
(KOOS) questionnaire and Visual Analog Scale (VAS) were considered as the main outcome measures. Laboratory tests
including AST, ALT, BUN, Cr plus inflammatory tests including WBC, ESR, and CRP with specific tests i.e. interleukin 6
(IL6) and superoxide dismutase (SOD) at the beginning and the end of intervention were measured. The results showed the
positive effect of treatment on the outcome of knee pain (p=0.04) and daily activity (p=0.01) of KOOS after Cessation of
treatment. On the other hand, VAS decreased in both treatment and placebo groups; while it showed significance intra-group
and showed no significance between the two groups. After 4 weeks of cessation of treatment, the positive effect of the squill
oxymel on the treatment group continued in some of the subscales of KOOS, including symptoms, knee pain and daily ac-
tivities, but stopped in the placebo group. In general, both clinically and statistically significant improvement was observed
after cessation of treatment. Squill oxymel syrup showed promising results in management of knee OA but future researches
with larger sample size and longer duration are necessary.
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Introduction nent damage to the joints in the body. The molecular
Osteoarthritis (OA) is the most common degenerative mechanisms of OA are currently unknown. Osteoar-
joint disease that causes painful swelling and perma- thritis (OA) is the most common degenerative pro-
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gressive disease of the joints manifested by painful
swelling and permanent damage to the joints in the
body. It usually happens in the middle-aged and elder
people commonly affecting the knee joint. In terms of
health cost, OA is a heavy burden for the patients and
hip and knee OA were ranked as the eleventh highest
contributor to global disability. Based on the results of
several articles, the prevalence of knee OA in Asian
Population is in the range of 13.8% to 71.1% which is
much higher than its global prevalence [1]. The treat-
ment of OA usually includes change of life style; re-
duction of pain and inflammation with non-steroidal
anti-inflammatory drugs (NSAIDs), analgesics, and
joint replacement surgery as the last step [2].

Today, Persian Medicine (PM) is considered as a med-
ical school accepted by the scientific communities and
people [3-7]. Due to low cost and lesser side effects,
PM has been extensively used among Iranian commu-
nity, but there is a need for evidence-based studies to
clarify its efficacy and safety [3-7]. Squill oxymel is
one of the PM remedies which has been traditionally
prescribed for OA [4,8,9].

Squill (Drimia maritima (L.) Stearn, Asparagaceae) is
an herb with oval bulb that grows in the plains and wa-
terways, which is why it is also called the plain onion
[4,7]. It is native to southern Europe, western Asia,
and northern Africa [10]. Squill has been mentioned
in Dioscorides De Materia Medica for its activities
against jaundice, gripping pain of stomach and bow-
el, chronic chough, and asthma [11]. Persian scholars
including Rhazes and Avicenna have also mentioned
squill as antitussive, anti-asthma, and pain reliever
of sciatica, joint, and nerves [12,13]. Using squill for
medicinal purposes has been continued during 19th
century specially for respiratory ailments. For exam-
ple, squill and its preparations like squill oxymel have
been advised several times in London’s Pharmaco-
poeia of the Royal Hospital for Diseases of the Chest
(published in 1908) [14]. The British Pharmacopocia
still has a monograph dedicated to squill oxymel [15].
The main bioactive ingredients of squill, found in all
parts of the plant but concentrated in the bulbs, are
bufadienolides. They are responsible for expectorant
activity of the herb. They also have positive inotrop-
ic and negative chronotropic effects on the cardiac
muscle. Based on traditional history of squill oxymel,
resent investigations have focused on the pulmonary
activities of this medicine. Nejatbakhsh et al. have
recently indicated in a pilot, triple-blind, randomized
clinical trial that squill oxymel has positive effects as
an add-on treatment in patients with moderate to se-
vere persistent asthma [9]. They have also worked on
the effects of squill oxymel in patients with chronic
obstructive pulmonary disease (COPD). This research
had also positive results and the drug was well-toler-

ated without any sever adverse effects [16].

The beneficial effects of the squill are also related to
the anti-inflammatory and anticholinergic properties
bufadienolides [9,17]. These components act against
inflammation by suppressing the activation of periph-
eral T cells [9,17,18]; and are much stronger than ster-
oids and immunosuppressive drugs. In detail, bufadi-
enolides are 16,384 times stronger than cortisol and
256 times more potent than cyclosporine A or tacroli-
mus [18]. Specifically, proscillaridin A, a bufadieno-
lide in squill, acts like an immunologic biomolecule
[9,18-20].

Despite the presence of many studies on the chemi-
cal components of the squill [4,17,20-31] and several
studies on its therapeutic effects [4,7,9,19,27,32,33],
no clinical trial has been conducted to evaluate the
efficacy of oral intake of this plant in joints disor-
ders. Thus, the aim of this study was to conduct a
triple-blind, randomized controlled clinical trial to
evaluate the clinical effect of squill oxymel syrup on
chronic knee OA.

Materials and Methods

Design

This study was designed to evaluate the clinical ef-
fects of squill oxymel syrup on the treatment of pa-
tients with mild to moderate chronic knee OA. The
study protocol has been reviewed and approved by the
ethics research committee of Shahid Beheshti Uni-
versity of Medical Sciences in Tehran (IR.SBMU.
RAM.REC.1394.285). The study registered in IRCT
(IRCT2015101124474N1). All patients were in-
formed before consenting to the plan by written forms
and informed consent.

Sample size calculation

In order to calculate the sample size, visual analog
scale (VAS) and five sub-scale Knee injury and Os-
teoarthritis Outcome Score (KOOS) questionnaires
consisting of Pain, Other Symptoms, Activities in
Daily Living (ADL), Function in Sport and Recreation
(Sport/Rec) and knee-related Quality of Life (QOL)
were calculated based on the data obtained from the
pilot study in which the maximum sample size was re-
lated to the subscale of ADL. In this study, the expect-
ed effect size and Standard deviation was 30% and
11.4 units, respectively. The type I and II error were
respectively 0.05 and 0.2. Finally, 34 people were as-
signed to each group and considering a 20% attrition
rate, the ultimate sample size was calculated to be 45
people for each group.

Patients
Patients with mild to moderate knee OA according to
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the ACR (American College of Rheumatology) crite-
ria who visited the orthopedic clinic of "Baqiyatallah"
hospital between December 2015 and May 2017 were
included in this study based on inclusion criteria and
orthopedic specialist confirmation.

The diagnosis criteria for mild to moderate knee OA
were based on the ACR criteria and OA grade I to III
according to Kellgren-Lawrence Grading Scale.
Inclusion criteria were as follows: patients aged 40—-80
years, affected by mild to moderate knee OA who had
ACR clinical and radiological criteria and after a pe-
riod of drug wash out (7 days for oral NSAIDS and
90 days for injectable NSAIDS), having VAS>40 mm.
ACR clinical and radiological criteria consisting of:
knee pain along with osteophyte in radiography and
at least one of the following three criteria: Age over
50 years or Morning stiffness less than 30 minutes or
Crepitus on active joint motion.

Exclusion criteria were as follows: The history of
rheumatoid arthritis, gout and crystalopathies, history
of surgery on the affected knee, severe advanced cardi-
ovascular disease including heart failure (grade 3 and
4), sick sinus syndrome (SSS), atrioventricular block
grade 3, Wolf Parkinson's White syndrome (WPW),
ventricular tachycardia (VT), hypertrophic cardiomy-
opathy, thoracic aortic aneurysm, proven tumor, his-
tory of stomach bleeding, presence of liver disease
(esophageal varices and bleeding, encephalopathy, as-
cites), symptomatic biliary stones, severe renal disease
(creatinine greater than 3 mg/dL), intra-articular corti-
costeroid receiving in the past three months, oral corti-
costeroid receiving in the past four weeks ago, getting
oral or injectable NSAIDs in less than a week before
intervention, receiving chondroitin or glucosamine,
warfarin, clopidogrel, digitalis, capsaicin, quinidine,
laxatives, or any other drug that according to the phar-
macologist prevents the patient from using the drug of
study, pregnancy and breastfeeding.

Discontinuing the drug by the patient for any reason,
allergy or experiencing side effects of drug and any
conditions that requires clinical attention to change a
patient's treatment regimen were conditions for depar-
ture of patients from the study.

Preparation of syrup and placebo

Squill oxymel syrup was obtained from Barij Essence
Pharmaceutical Company (Kashan, Iran). Based on
the company's documents, the syrup was manufac-
tured by boiling squill vinegar extract (33.3%) and
honey (66.7%) in a stainless steel double jacket steam
syrup mixing tank. The syrup was finally pasteurized
and filled in 120 mL syrup bottles and analyzed via
titration of acetic acid content based on the method
prescribed in British pharmacopoeia under the squill
oxymel monograph [15]. As a placebo, brown sugar
syrup (50% w/w) was prepared, pasteurized and filled

in 120 mL syrup bottles similar to the drugs.

Protocol

The present study is a triple-blind, randomized, con-
trolled clinical trial. Qualified individuals were ran-
domly divided into two groups, the control group (pla-
cebo) and treatment group (squill oxymel). Subjects
were allocated to A and B groups by block random-
ization. All patients, researchers and analyzers were
blinded to special intervention.

After filling out the information form and question-
naires, radiological X-Ray of the involved knee (in the
absence of a photo for 6 months ago) and inflammato-
ry tests of white blood cells (WBC), erythrocyte sed-
imentation rate (ESR), C-reactive protein (CRP) and
specialized tests of interleukin 6 (IL6) and superoxide
dismutase (SOD) were given as a baseline data for
comparing with data at the end of the treatment. Gen-
eral liver and kidney laboratory tests such as aspartate
transaminase (AST), alanine transaminase (ALT), bod
urea nitrogen (BUN), and creatinine (Cr) to determine
patients with severe liver and kidney problems were
requested.

Duration of study was 12 weeks; 8 weeks of interven-
tion period and 4 weeks after cessation of treatment
(follow-up). During this period, patients could use up
to 4 g/day of acetaminophen to relieve the pain. Both
treatment and placebo groups were consumed cach
morning, fasting two tablespoons (10 mL) of syrup
with a glass of water for 8 weeks.

Patients were visited at weeks 0, 8, and 12. At the end
of the eighth week (after the syrup consumption), spe-
cialized tests, IL6 and SOD and inflammatory tests
WBC, ESR, CRP were performed and were compared
with data at the beginning of study. 4 weeks after
cessation of treatment, in the 12th week, symptoms
and signs were evaluated based on questionnaires and
forms for follow-up. The Pharmacist who produced
the medication was the only person informed of the
type of syrups labeled as A and B (squill oxymel or
placebo). During each visit, patients were evaluated
for adjuvant medication tolerance and any possible
side effects.

Outcome measures

Initial value in this study were changes in knee pain
that were assessed by VAS. VAS is one of the pain
rating scales and is a validated, subjective measure for
acute and chronic pain. Scores are recorded by making
a handwritten mark on a 10-cm line that represents a
continuum between “no pain” and “worst pain.”

We also used the KOOS questionnaire— Persian ver-
sion for evaluation of treatment [34]. KOOS has 42
items in five separate sub-scales: Pain, Other Symp-
toms, ADL, Function in Sport and Recreation (Sport/
Rec), and knee-related QOL. KOOS is a true, respon-
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sive and reliable tool that can be used to track OA in
short-term and long-term [2,34]. Likert scale was used
for all items with five possible options to respond to
scores from 0 (no problems) to 4 (severe problems).
Scores were changed to a scale of 0-100. Zero indi-
cates severe knee problems and 100 indicates no knee
problems. The total score will not be estimated and
should be analyzed in five separate scores. The total
amount of acetaminophen consumed was calculated
and recorded [2,34].

Inflammatory tests WBC, ESR, and CRP with specific
tests IL6 and SOD at the beginning of treatment (first
visit) and at the end of treatment (second visit) were
laboratory outcomes. Evaluation of side effects of in-
tervention was another outcome of study.

Statistical analysis

Statistical analysis was limited to participants with
complete information for all evaluations of actions
from the beginning to the end of the study (88 people).
The data was analyzed by using the Statistical Pack-
ages for Social Sciences (SPSS), version 22.0 (SPSS
Inc., Chicago, IL, USA). The normality of the data
was evaluated via the Kolmogorov-Smirnov test. The
basic characteristics of the data were described by de-
scriptive statistics including frequency, percentage,
mean and standard deviations. Differences between
groups were analyzed using parametric citation statis-
tics such as independent t-test, chi-square and paired
t-test. The main analysis was done by covariance
analysis (ANCOVA). Adjusted variables considered
in ANCOVA were VAS score at the baseline and use
of the number of acetaminophen during intervention
when dependent variable of interest was VAS score.
In addition, adjusted variable for subscales of KOOS
was values of baseline sub-scales. It should be noted
that in order to investigate the effect of treatment dur-
ing four weeks after cessation of treatment (from the
end of intervention till the end of study), the paired
t-test was used. The continuation of treatment effects
has been observed in some of the items described in
the following tables in more detail.

Results

Participants

From total of 220 cases, ninety eligible patients did
not have inclusion criteria, 23 patients did not partici-
pate in study, and 7 patients left the study. Finally, 100
patients were randomly assigned to the study and di-
vided into two groups of treatment and placebo (with
block randomization). Of these, 88 patients completed
the study and spent eight week taking medication and
initial and final laboratory tests. Of the 88 patients, 70
were female (80%) and 18 were male (20%).

There were 12 people who had dropped out, 11 were

women and one was a man, 7 (60 %) of the treatment
group and 5 (40%) of the placebo group. Causes of
drop-out of patients in the treatment group includ-
ed: nausea, dry stool and constipation, unsatisfactory
taste of syrup, gastrointestinal discomfort, anxiety and
headache (7 people). In the placebo group, the causes
of drop-out included: loss of appetite, allergies and
itching, nausea and digestive problems (5 people).
Five of 88 patients did not report after cessation of
treatment and the third visit (four weeks after the end
of the intervention) due to certain problems, such as
being away for work and other reasons. A detailed de-
scription of the registration, randomization and patient
outcomes is shown in the CONSORT chart (Figure 1).

Demographic data

Eighteen men (10 in the treatment group and 8 in the
placebo group) and 70 women (33 in the treatment
group and 37 in the placebo group) participated in this
study. The mean age + SD was 54.13 £ 7.53 in treat-
ment group and 55.08 £ 7.12 in placebo group with a
P value of 0.54.

Based on severity of knee involvement according to
ACR criteria, the number of patients with OA grade |
and II was 31 (47.6%) in the treatment group and 34
(52.4%) in the placebo group. Twelve patients with
OA grade III (52.2%) were assigned to the treatment
group and 11 patients (47.8%) in the placebo group.
In this fashion, both groups had the same distribution
in terms of severity of knee involvement (P>0.05).
The other demographic data and clinical features of
the participants such as body mass index (BMI), job,
involved knee and menopause are presented in table 1.
There was no significant difference between the two
groups in terms of age, gender and other demographic
characteristics. Blocked randomization was done for
age, gender and BMI. By random sampling, the con-
founding factors were minimized and the study groups
were consistent.

Outcomes in intervention duration

As shown in table 2, after intervention, the effect of
squill oxymel syrup on the improvement of symptoms
of KOOS questionnaire in the treatment group was
significantly better than placebo group. For instance,
the score of symptoms in the treatment and place-
bo group before intervention was 62.37 + 20.52 and
59.76 + 20.13, respectively; whereas after interven-
tion was 70.84 = 19.23 and 62.06 + 20.78, respectively
(p=0.04). Other variables in the two groups were not
significant. Within group comparisons are presented
in the table.

Daily activity and sport item improved in both treat-
ment and placebo groups, but no significant difference
was observed between the two groups.

Results show that after intervention, the VAS in the
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L Assessed for eligibility (n=220) J

Incompatibility with inclusion criteria (n=90) R
Declined to participate (n=23)
Excluded (n=7)
/
Randomized (n=100) ’

l l

Allocated to treatment group (n=50) Allocated to placebo group (n=50)
Received allocation intervention (n=43) Received allocation intervention (n=45)
Attrition (n=7) Attrition (n=5)
Lost to follow up (n=3) ’ After Cessation Lost to follow up (n=2)
of treatment

Analyzed (n=43) ‘ Analyzed (n=45) ’

Figure 1. The CONSORT oriented flow diagram

Table 1. Demographic characteristics and clinical features of participants in the study.

Variables Treatment group Placebo group P value
n=43 n=45
Mean + SD
Age,y 54.13 +£7.53 55.08 +£7.12 0.54
BMI 28.98 £ 4.32 29.35+4.03 0.68
n (%)
Gender
Male 10 (55.6%) 8 (44.4%) 0.52
Female 33 (47.1%) 37 (52.9%) ’
Job
Housekeeper 22 (39.3%) 34 (60.7%) 0.01
Employed 21 (65.6%) 11 (34.4%) ’
Menopause
Yes 15 (60%) 10 (40%) 0.1
No 18 (40%) 27 (60%) ’
Involved knee
Just one knee 20 (54.1%) 17 (45.9%) 0.41
Both knees 23 (45.1%) 28 (54.9%) ’
Severity of knee involvement
Ggi%é ‘I%IH 31 (47.6%) 34 (52.4%) 071
12 (52.2%) 11 (47.8%) ’
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Table 2. Comparison of the mean dimensions of visual analogue scale (VAS), KOOS and laboratory variables before and af-
ter the intervention based on treatment and placebo group

Treatment group

Placebo group

Variable Mean = SD Mean + SD P value
VAS
Before 6.46 £ 1.69 6.66 +1.78 0.58
After 4.63 £2.50 4.74 +£2.38 0.84
P value P <0.001 P <0.001
KOOS Symptoms
Before 62.37 +20.52 59.76 £ 20.13 0.54
After 70.84 £19.23 62.06 +20.78 0.04
P value <0.001 0.30
KOOS Pain
Before 50.19 £ 18.30 46.35+17.75 0.32
After 58.72 +21.88 51.60 £ 22.19 0.13
P value <0.001 0.02
KOOS ADL
Before 52.42 +15.28 51.11+17.14 0.70
After 62.20 £22.06 57.90 +£22.20 0.36
P value <0.001 0.004
KOOS Sport/Rec
Before 26.39 £ 19.89 21.66 +20.99 0.28
After 36.97 +27.08 28.33 +£25.09 0.12
P value 0.002 0.03
KOOS QoL
Before 35.61 £12.61 3541 +11.14 0.93
After 42.29 +16.58 39.02 +12.86 0.30
P value 0.006 0.05
WBC
Before 7.14 +£2.08 6.94+1.76 0.19
After 6.63 +1.47 6.46 +1.51 0.59
P value 0.11 0.07
ESR
Before 10.74 £ 7.29 12.28 £ 8.17 0.35
After 9.18 +£8.19 8.26 + 6.47 0.56
P value 0.17 0.002
CRP
Before 6.34 £5.22 7.51+£9.42 0.47
After 6.57 + 8.90 6.29+11.09 0.89
P value 0.85 0.22
1L6
Before 10.10 £ 7.62 9.58 + 8.36 0.76
After 10.55 £ 10.65 7.91 +9.85 0.23
P value 0.78 0.09
SOD
Before 25.91 +18.53 25.90 + 18.97 0.99
After 26.46 £ 22.34 21.96 £20.61 0'32
P value 0.88 0.12 ’

ADL: Activities of Daily Living; Sport/Rec: Sport and Recreation Function; QoL: knee-related Quality of Life; KOOS: Knee
injury and Osteoarthritis Outcome Score; CRP: C-reactive protein; SOD: superoxide dismutase; IL6: Interleukin 6; ESR:
erythrocyte sedimentation rate; WBC: white blood cells; VAS: visual analogue scale.

treatment group was slightly less than the placebo
group, but was not statistically significant so that the
score of VAS in the treatment and placebo group be-
fore intervention was 6.46 + 1.69 and 6.66 + 1.78, re-
spectively; whereas after intervention was 4.63 = 2.50
and 4.74 + 2.38, respectively (p = 0.84).

The results of the patients’ laboratory tests showed no

significant differences in the two groups.

Outcomes after cessation of treatment

Based on table 3 after cessation of treatment, the ef-
ficacy of treatment with squill oxymel syrup contin-
ued on knee pain and ADL. There was a significant
difference between the two groups after cessation of
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treatment; while there was no significant difference
between knee pain and ADL during the intervention.
For instance, pain score in the treatment and placebo
group after intervention was 58.19 + 22.04 and 50.19
+ 21.66, respectively; whereas after cessation of treat-
ment was 61.31 £21.41 and 49.80 + 18.25 respective-
ly (p=0.01). Also ADL score after intervention was
61.91 + 22.06 and 56.66 + 21.86 in the treatment and
placebo group, respectively; whereas after cessation
of treatment was 63.75 + 21.11 and 53.42 + 17.99, re-
spectively (p=0.01). This indicates the delay and con-
tinuous effect of squill oxymel syrup on the treatment.
Comparing the results of this table with table 2 shows
that the recovery trend continued after cessation of
treatment especially in pain and daily activity.

After cessation of treatment, VAS did not change sig-
nificantly in the two groups.

In the next stage, covariance analysis was used which
was adjusted based on VAS in the beginning of the
study and the number of acetaminophen consumed
during the intervention.

As shown in Table 4, two covariance analyses were
performed after the intervention and after cessation of
treatment in the treatment and placebo groups.

In summary, our results showed the effect of treatment
on the KOOS sub-scales (pain and ADL). The crude
mean of pain score after cessation of treatment in the
treatment and placebo group was 61.31+ 21.41 and
49.80 + 18.25, respectively; whereas after modifica-
tion, the adjusted mean in the treatment and placebo
group was 58.70 + 14.49 and 52.23 + 14.48, respec-
tively (p=0.04). In addition, crude mean in the sub-
scale of ADL was more than in the treatment group
compared with the placebo group (63.75 + 21.11 vs.
53.42 £ 17.98), and after adjustment, adjusted mean in
the treatment and placebo group was 61.91 +12.90 and
55.12 £ 12.89, respectively (p=0.01). These results in-
dicated that the clinical effect of squill oxymel syrup
might be started with delay after cessation of treatment
and therapeutic effects can be continuous (Table 4).
Furthermore, laboratory variables and specific
tests were compared in the two groups (Table 5).

Table 3. Comparison of the mean dimensions of the VAS, KOOS and laboratory variables after intervention and after cessa-
tion of treatment by treatment and placebo group

Variable Treatment group Placebo group P value
Mean + SD Mean + SD
VAS
After treatment 4.62 +2.54 4.84 +2.39 0.84
After cessation 425 +2.66 4.87 £2.68 0.29
P value 0.11 0.92
KOOS Symptoms
After treatment 70.71 + 18.58 60.71 +£20.23 0.04
After cessation 66.87 +£21.18 60.63 + 17.20 0.14
P value 0.07 0.96
KOOS Pain
After treatment 58.19 £22.04 50.19 £ 21.66 0.13
After cessation 61.31+21.41 49.80 + 18.25 0.01
P value 0.20 0.88
KOOS ADL
After treatment 61.91 £22.06 56.66 £ 21.86 0.36
After cessation 63.75 £ 21.11 53.42 +17.99 0.01
P value 0.40 0.17
KOOS Sport/Rec
After treatment 36.00 + 27.36 27.09 + 24.37 0.12
After cessation 34.75 + 28.23 24.53 +20.49 0.06
P value 0.71 0.39
KOOS QoL
After treatment 42.34 £15.98 38.22 +£12.58 0.30
After cessation 42.34 £ 16.89 38.22 £ 13.02 0.21
P value 1.00 1.00

QoL: knee-related Quality of Life; KOOS: Knee injury and Osteoarthritis Outcome Score; ADL: Activities of Daily Living;

VAS: visual analogue scale.
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Table 4. Comparison of adjusted VAS and KOOS score in two groups (treatment and placebo) after intervention and after ces-
sation of treatment using covariance analysis

i Crude* Adjusted®* .
Variable Group Mean + SD Mean = SD F P value
VAS
After Treatment 4.63 +2.50 452 +2.39 0.31 0.57
treatmentf Placebo 4.74 £2.38 478 £1.97
After Treatment 4.25+2.66 4.44 +2.08 0.56 0.45
cessationf Placebo 4.87 £2.68 475+ 1.63
K t
00S [ffi'“rlp oms Treatment 70.84 + 19.23 69.88 + 13.70 5 53 0.00
© Placebo 62.06 +20.78 62.98 + 13.68 ' ’
treatment
Treatment 66.87 £21.18 62.82 £12.02
Aft ti .34 .
et cessation Placebo 60.63 + 17.20 64.39 + 12.01 0.3 0-35
KOOS Pain
After Treatment 58.72 £21.88 56.92 £ 14.76 130 0.25
treatment Placebo 51.60 £22.19 53.31 + 14.75 ' ’
After cessation Treatment 61.31+21.41 58.70 = 14.49 4.05 0.04
Placebo 49.80 + 18.25 52.23 + 14.48 ' ’
KOOS ADL
After Treatment 62.20 £ 22.06 61.54 +£15.33 0.84 036
treatment Placebo 57.90 £22.20 58.54 + 15.34 ' ’
After cessation Treatment 63.75+21.11 61.91 +12.90 570 0.01
Placebo 53.42 +17.98 55.12+ 12.89 ' ’
K t/R
OOSAifeir [Rec Treatment 36.97 + 27.08 35.08 + 20.79 L2 026
Placebo 28.33 £25.09 30.14 £20.78 ' ’
treatment
Treatment 34,75 £28.23 31.82 £18.49
Aft ti 1.24 2
et cessation Placebo 24.53 +20.49 27.25 + 18.49 0.26
KOOS QoL
After Treatment 42.29 +16.58 42.23+12.99 1.29 0.25
treatment Placebo 39.02 +£12.86 39.08 £ 13.00
After cessation Treatment 42.34 +16.89 4094 +11.86 0.58 0.58
Placebo 38.22 + 13.02 39.52+11.86

* Crude mean without any adjustment

** The mean based on VAS in the beginning of the study and the number of acetaminophen consumed during the intervention

were modified.

*** Significant value for comparison between two groups based on covariance analysis.

+ The adjusted mean values were calculated after modification of values of variable in the baseline (phase I).

11 The adjusted mean values were calculated after modification of values of variable in the end of treatment duration (phase 11).
QoL: knee-related Quality of Life; KOOS: Knee injury and Osteoarthritis Outcome Score; ADL: Activities of Daily Living;

VAS: visual analogue scale.

The results shown that there was not any statistically
significant difference between two groups.

Adverse events
In the squill oxymel group three female patients ex-
perienced nausea, two patients suffered from con-

stipation, one patient suffered from exacerbation
of knee stiffness and one patient had headache and
dizziness. In the placebo group, a woman who had
a history of allergy to cold water, experienced red-
ness, itching and inflammation of the palms. Two
female patients left the study due to nausea and oth-
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er gastrointestinal problems after taking the syrup
and one woman had loss of appetite after taking
the syrup. With useful recommendations, compli-

cations were improved and controlled in some pa-
tients. No serious adverse effect occurred during the
study.

Table 5. Comparison of crude and adjusted mean of laboratory tests in two groups (treatment and placebo) after intervention
using covariance analysis

Crude* Adjusted**
i F P.Value***
Variable Group Mean £ SD Mean + SD Value
Treatment 6.63 £1.47 6.60 £ 1.39 0.14 0.70
WBC
Placebo 6.46 £ 1.51 6.49 + 1.38
18 + 8. 53 +6. 31 0.25
ESR Treatment 9.18 £8.19 9.53 +£6.55 1.3
Placebo 8.26 £ 6.47 7.93 £ 6.56
. + 8. . + 7. . 4
CRP Treatment 6.57 £ 8.90 7.10 + 7.46 0.69 0.40
Placebo 6.29 +11.09 5.78 £ 7.46
L6 Treatment 10.55 £ 10.65 10.37 + 8.69 1.52 0.22
Placebo 791 +9.85 8.08 £ 8.69
26.46 £22.34 26.46 + 18.84 1.24 2
SOD Treatment 6.46 3 6.46 8.8 0.26
Placebo 21.96 +20.61 21.97 £ 18.85

* Crude mean without any adjustment

** The mean based on VAS in the beginning of the study and the number of acetaminophen consumed during the intervention

were modified.

*** Significant value for comparison between two groups based on covariance analysis.
CRP: C-reactive protein; SOD: superoxide dismutase; IL6: Interleukin 6; ESR: erythrocyte sedimentation rate; WBC: white

blood cells.

Discussion

To the best of our knowledge, this is the first clinical
trial to examine the effectiveness of squill oxymel in
patients with knee OA. Despite the fact that there are
several studies on the composition and therapeutic ef-
fects of squill, there is little information about its role
in OA. Previously and based on local experiences, a
clinical study was conducted on musculoskeletal pains
by prescription of topical taxifolin, proscillaridin-A,
and scilliroside, the active components of squill bulb.
This study showed that these natural chemicals sig-
nificantly reduce knee, joint, calf, hip, shoulder, up-
per back, low back (lumbago), tailbone and fibromy-
algia paints of the participants. Topical application
of taxifolin, proscillaridin-A, and scilliroside also
significantly reduced higher values of Antistreptol-
ysin O (ASO), C-reactive protein (CRP) and Rheu-
matoid Factor (RF) [35]. Our results are in line with
the above-mentioned research. We showed that oral
intake of squill oxymel syrup can reduce knee pain,
improve symptoms of OA, and enhance daily activity
in knee OA. Comparing treatment and cessation phas-
es indicated that, this improvement continues after the
cessation of treatment which suggests the long-term

effect of squill oxymel syrup on pain and symptoms
of knee osteoarthritis.

Previous in vitro and in vivo studies have shown that
the natural antioxidants of the white squill bulb have
protective effects against free radicals and have a wide
range of antimicrobial, anti-allergic, anti-inflammato-
ry and anticancer activity [9,11,20,28,30,32].
Moreover, previous clinical studies have also shown
that squill has a protective effect on oxidative DNA
damage and therefore, increase the antioxidant level
[9,30,32]. Oxidative stress plays an important role in
the pathophysiology of OA. Free radicals may destroy
various types of molecules in the joint. In fact, the
cartilage matrix is damaged due to excessive produc-
tion of inflammatory mediators by activated oxygen
forms and chondrocyte apoptosis [36,37]. Therefore,
antioxidant and radical scavenging activity may be
one of the mechanisms by which squill oxymel acts
against OA.

Moreover, honey also demonstrates considerable ef-
fects on pain and inflammation of OA. In an exper-
imental study, the effect of honey and glucosamine/
chondroitin sulphate compared with each other in con-
trolling knee edema, tactile allodynia, some serum bi-
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omarkers like tumor necrosis factor (TNF)-a, and his-
topathological changes on rat OA model induced by
intra-articular injection of monosodium iodoacetate.
The results showed that both honey and glucosamine/
chondroitin sulphate comparably reduce knee edema,
tactile allodynia, and TNF-a but have no effect on
histopathological features [38]. Anti-inflammatory,
chondroprotective effect, and regulation of articular
homeostasis of honey are related to its natural com-
pounds e.g. chrysin, luteolin, quercetin, baicalin, and
bulein [39]. Therefore, positive activity of squill ox-
ymel on OA is partly attributed to honey.

The main limitation of our study was the short dura-
tion of intervention. On the other hand, according to
PM, due to temperament, race, season, sex, age, oc-
cupation, etc., there are differences in bioavailability
of the product in patients, which causes differences in
the effect of the drug. Analgesic use by patients during
the study was another limitation of the study.

Conclusion

As a conclusion, our results indicate the positive effect
of squill oxymel syrup on knee OA even after cessa-
tion of treatment which suggests the long-term effect
of the syrup. Larger sample size and longer period of
study would be fruitful to consolidate our results.
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