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                                 Abstract: 

 

Background 

Rheumatoid arthritis (RA) is a chronic 

destructive inflammatory disease related 

to a breakdown in immune tolerance. This 

disease is characterized by joint 

inflammation, swelling, and in severe 

cases deformation may occur. Cuscuta 

Chinensis (C. Chinensis) is a parasitic plant, grow around other plants to absorb nutrient and 

water from them. C. Chinensis has a wide range of chemicals that produce a wide range of 

pharmacological activates. Because of its anti-oxidant and anti-inflammatory effect, it was 

considered as a good candidate to assess its role in RA. 

Methods: 

Rheumatoid arthritis was induced by injection of Complete Freund’s Adjuvant inside the foot-

pad of male albino rats. The animals were grouped in four groups as follows group 1 

considered as a normal control group, group 2 consider as positive control arthritis, group 3 

treated with methotrexate (MTX), group 4 treated with MTX and C. Chinensis extract. On 

day 14 of immunization, treatments began and last for 21 days, at the end of the experiment 

all animals were sacrificed and serum was collected. The serum markers that had been 

evaluated were MMP3, VEGF, and SOD. Throughout the experiment time the body weight 

was evaluated. 

Results 

The combination significantly (P-value ≤ 0.05) improves objective parameter of RA which 

was the body weight. Also significantly decrease (P-value ≤ 0.05) the serum level of MMP3, 

VEGF, and considerably increase serum SOD.  

Conclusion: 

The combination has a significant beneficial role in suppression of destructive enzyme 

(MMP3), angiogenic stimulators (VEGF), and increase serum SOD enzyme. 
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 :الخلاصة
 الخلفية 

  المرض هذا يتميز. المناعي التحمل كسر بسبب  يحدث ومدمّر مزمن التهابي مرض  هو  الروماتويدي المفاصل التهاب

 الأخرى النباتات حول ينمو طفيلي نبات هو الحامول. تشوه يحدث قد الشديدة الحالات وفي ، والتورم المفاصل بالتهاب

 التي الكيميائية المواد من  واسعة  مجموعة لديها  الدوائية القيمة  ذات  المركبات من. منها  والمياه الغذائية المواد لامتصاص

  جيد كمرشح عدها  تم فقد  ، للالتهابات والمضاد للأكسدة  المضاد لتأثيرها  نظرًا. الدوائية التاثيرات من  واسعة  مجموعة تنتج

 .الروماتويدي المفاصل التهاب في اثرها  لتقييم

 العمل  وطريقة المواد 

  القدم  وسادة داخل Complete Freund's Adjuvant مادة حقن طريق عن الروماتويدي المفاصل التهاب تحفيز تم

  ، عادية  تحكم مجموعة  تعتبر 1 المجموعة التالي النحو على مجموعات  أربع الى الحيوانات تقسيم تم. البيضاء للجرذان

  4 المجموعة  ،  (MTX) ميثوتريكسات  مع  تعامل 3 المجموعة ، الإيجابية الضابطة المفاصل التهاب  تعتبر 2 المجموعة

  يومًا  21 لمدة واستمرت العلاجات بدأت ، التحصين من عشر الرابع اليوم في .C. Chinensis و MTX بمستخلص تعالج

 و  MMP3 هي تقييمها  تم التي المصل علامات  كانت . المصل وجمع  الحيوانات بجميع التضحية تم التجربة نهاية وفي  ،

VEGF  و SOD. للجرذان الجسم وزن تقييم تم التجربة فترة طوال. 

 النتائج 

.  الجسم وزن خصوصا  RA الـ لمريض العام الوضع تحسين على (P ≤ 0.05 قيمة ) ملحوظ بشكل المركب العلاج يعمل

 .المصل SOD ملحوظ بشكل ويزيد ،  MMP3 ، VEGF مصل مستوى  (P ≤ 0.05 قيمة) ملحوظ بشكل أيضًا  ينقص

 الخلاصة

 في SOD إنزيم وزيادة ، ( VEGF) الوعائية والمنشطات ،( MMP3) المدمر الإنزيم كبت في كبيرًا دورًا التركيبة تؤدي

 . .الدم

MMP3. VEGF. SOD.  ميثوتركسيت. الروماتزمي المفاصل التهاب : المفتاحية الكلمات 

Introduction 
Rheumatoid Arthritis (RA) is a chronic 

inflammatory disease from auto-immune 

origin. It characterized by swelling of 

joints and difficulty in movement started at 

the small joint then may spread to the large 

one in symmetrical pattern. RA also 

consider as distractive disease that may 

lead to bone erosion and joint deformity as 

an articular complication and multiple 

organ dysfunction as extra-articular 

manifestations [1]. 

Rheumatoid arthritis tends to affect people 

at any age, but mainly between 20 and 40 

years. It affects about 1% of the 

population, about 20 per 50,000 people. 

RA occurred in females more than males 

in a 3:2 ratio [2]. RA incidence in Asian 

and European are more than the African 

nation, this was explained by Matthew 

Traylor et al. who found that genetic risk 

factors in Asian and European ancestry are 

more than African peoples [3]. In Iraq, RA 

may affect 1% of the population [4] and this 

percent also may vary in different 

governments, according to Ali Mohammed 

researches who document that RA affects 

3.02% of the population in Babylon in 

2011 [5]. 

 

The presented feature of RA patients may 

include pain, morning joint stiffness that 

lasts for more than one hour (2), low-grade 

fever, arthralgia due to local inflammation, 

weight loss, and fatigue that may be 

accompanied as nonspecific symptoms [6]. 

The initiation of RA may contribute to 

many risk factors some of these factors are 

genetics, others may be acquired due to a 

bad lifestyle. 

Genetic factors can be considered as the 

main initiating factor. More than 100 Loci  

are associated with triggering, initiation, 

and progression of the disease [7]. The most 

important one are the loci for Major Histo-

compatability (MHC)  class2 gens mainly 

HLA DR01/ 04 which has an important 

role in recognition of auto-reactive 

peptides by T cells, and other rules in 

activation of stimulatory immune pathways 

for CD 40, CD 28, cytokines receptors, and 

chemokines [8] .Cigarette smoking 

considered as an environmental factor, it 

increases the risk of RA in male double 

than the non-smoker [9, 10]. Tobacco 

smoking induces Peptidylarginine 

deiminases (PADs) in the lung, and this 

may lead to increase citrullination [11, 12], 



Al Mustansiriyah Journal of Pharmaceutical Sciences, 2020, Vol. 20, No.4                 (Research article) 
 

 

AJPS (2020)  25 
 

especially in genetically susceptible 

patients [13]. Workers who are exposed to 

silica, industrial pollution, pesticide, and 

dealing with electronic row materials at 

high risk than others for the development 

of RA [14-16]. The exposure to these 

noxious substances strongly associated 

with the induction of the immune system 

and increase the level of citrullination in 

the lung [11]. Also, antibodies are formed 

from immune cells against bacterial or 

viral infections. Epstein-Barr virus (EBV) 

is a herpes virus that can infect both B 

cells and epithelial cells [17], in some RA 

patient's high serum level of antibody 

against EBV was found, so infection with 

this virus consider as a risk factor [18].  

From another point of view, some bacterial 

infections like for example 

Porphyromonas gingivalis which cause 

either gingivitis or intraperitonitis, these 

bacteria increase the level of citrullination 

of some synovial protein like Fibronectin 

and Enolase. [19]. Also, infection with 

Aggregatibacter actinomycetemcomitans 

consider as a risk factor, because this 

pathogen will release leukotoxin A, which 

making a pore on neutrophil cell wall, 

leading to PAD leakage and start the 

process of citrullination [20]. 

Female gender can be considered a risk 

factor for the development of the disease. 

This may be related to female ovarian 

hormones. Estradiol has a role in slowing 

down the signaling pathway of a pro-

inflammatory cytokines [21]. This may 

explain the high incidence in menopause 

females which could be related to the 

severe decline of this hormone [22]. 

All Cucuta species have a wide range of 

active components which have a lot of 

therapeutic uses [23]. Cuscuta Chinensis 

Lam (C. Chinensis) belong to family 

Convolvulaceae, also it has other names 

like Chinese Dodder and Tu-Si-Zu [24]. It's 

a parasitic plant, grow around other plants 

and depend on them to get the essential 

nutrients. C. Chinensis in general is yellow 

to green in color [25]. 

Flavonoids (which have the main 

pharmacological properties), alkaloids, 

minerals, fatty acids, and essential oils are 

the main chemical component of C. 

Chinensis [25]. 

It's widely distributed around the world  

mainly in Africa, Asia, Australia [24], and 

grows abundantly in Iraq. 

C. Chinensis extract has good oral 

bioavailability especially for flavonoids, 

also there is a piece of evidence showing 

that it may inhibit cytochrome P 450 

enzymatic activity. It’s a safe plant, with 

very low toxicity. In pregnancy, it has no 

mutagenic or teratogenic effect on 

pregnant rats and their offspring in a dose 

of up to 80 gm/kg [24].  

Methotrexate is a Disease-Modifying Anti-

Rheumatic Drug (DMARD). These group 

of drugs are effective in the treatment of 

RA, but the exact mechanism of some of 

them is it still unknown like sulfasalazine. 

They mostly act as anti-inflammatory and 

immunomodulatory agents. 

Aim of this study was to evaluate the 

additive effect of Cuscuta Chinensis on 

MTX treatment in RA induced in rats 

 

Materials and Methods 

The plant 

Collection and identification 

C. Chinensis was collected from the 

University of Babylon in May 2019, then 

successfully identified in the department of 

Biology/College of Science/University of 

Baghdad by Dr. Sukaina Abass Alawy. 

After that, the whole plant was dried at 

room temperature in shadow for 14 days. 

 

Cuscuta Chinensis extraction and 

phytochemical screening 

The whole dried plant was milled using 

mortar and pestle then finely grinded by 

electrical mills. The final powder then 

extracted via maturation process in water-

methanol solvent in a ratio of 1:1. The 

final ratio of solvent to C. Chinensis dried 

powder was 10 ml: 1gm. The steps of 

extraction were explained in details by 
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Fadia et al. [26]. C. Chinensis fine extract 

powder was securely labeled and preserved 

in a sealed container at room temperature 

until be used later. 

 

Phytochemical screening for C. 

Chinensis crude extract 

A qualitative analysis for methanol watery 

extract of C. Chinensis for the presence of 

Alkaloids (Mayer’s test), Flavonoids (Lead 

chloride test), Steroids (Liebermann test), 

and Polyphenolic compounds (Ferric 

chloride test) these tests mentioned by 

Sivapriya T et al. [27] 

 

Gas chromatography-mass spectro-

metry (GC-MS) 

Gas chromatography-mass spectrometry 

(GC-MS) is a technique used to separate 

and identify different compounds from a 

mixture or extract in a mobile phase 

system in various temperatures. This 

procedure is used to recognized 

hydrocarbons, glycosides, fatty acids, 

essential oils, and others [28]. 

 

Animals 

Animals selection, housing, and feeding 

Forty, non-previously treated male albino 

rats, aged (12 to 16) weeks, their weight 

was (220 ± 50 gm), obtained from the 

National Center for Drug Control and 

Research /Ministry of Health. These 

animals were housed in well-ventilated 

conditions and free access to food and 

water at 25°C ± 5° in normal light/dark 

cycle in the animal house at College of 

Pharmacy/ Mustansiriyah University. 

Ethical committee from College of 

Pharmacy/ Mustansiriyah University had 

been given before starting this study which 

began in September 2019 and finished in 

January 2020.   

 

Experimental design 

Before initiating the main experiment, a 

preliminary study had been made to 

determine the effective dose of C. 

Chinensis crude extract against RF serum 

level. The optimal dose was 

(500mg/kg/day).  

Thirty rats were injected by (0.2, 0.1, and 

0.05) ml on day (0, 5, and 10) respectively 

by Complete Freund’s Adjuvant (CFA) 

obtained from Santa-Cruz Biotechnology, 

Inc. according to a previous preliminary 

study that had been performed to identify 

the optimal procedure for induction of RA. 

These animals were kept safe for 14 days 

after immunization, then the C. Chinensis 

crude extract and the stander therapy 

(Methotrexate) were used. 

The dose of methotrexate used was (1 

mg/kg/day) [29,30]. This dose was prepared 

by taking 1 ml (10 mg/ml) of methotrexate 

diluted by distal water (3 ml). 

 

Animals grouping  

After 14 days of immunization, all 

inducted animals had been grouped into 

three groups in addition to the normal 

animal group (group 1), group 2 control 

arthritis group, group 3: MTX, and group 

4: combination group. Treatment lasts for 

21 days, via gastric gavage for C. 

Chinensis crude extract and via 

intraperitoneal route (IP) for methotrexate. 

 

Rat body weight. 

Total body weight was evaluated every 7 

days for all groups by using an electronic 

balance. 

 

Serum markers 

The rats were anesthetized by using 

ketamine (50mg/ kg) [31] IP. Then the blood 

was collected from the heart directly by 

using (10 CC syringe G23). The samples 

then centrifuged at (1000 rpm) for (15 

min) in a gel tube to separate the serum [31]. 

Serum markers that were evaluated VEGF 

(Abcam lnc, USA), MMP3 (Mybiosource, 

USA), and SOD (Mybiosource, USA). 

 

Statistical analysis 

All data analysis (which expressed as mean 

± standard error of the mean) was 

performed using SPSS (V16.0), analysis of 

variance (ANOVA) test, in which the P-
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value was less than 0.05 and the statistical 

significance has been considered 

Results 

Pharmacognostic study for C. Chinensis 

crude extract. 

Preliminary extract screening  

When the extraction process had been 

finalized, a preliminary screening for 

qualitative analysis for alkaloids, 

flavonoids, steroids, and polyphenolic 

compounds. The results were explained in 

the table (1). 

 

Table (1): Results of preliminary extract screening. 

Chemicals Test for identification Results 

Alkaloids Mayer’s test + 

Flavonoids Lead chloride test ++ 

Poly phenol Ferric chloride test + 

Steroids Liebermann test + 

++: Strong positive, strong color / high concentration. 

 +: Positive, presence. 

 

Gas Chromatography-Mass 

Spectrometry (GC-MS) analysis 

The crude extract of C. Chinensis was also 

subjected to GC-MS, in order to identify 

other chemicals that may be found in the 

extract and produce pharmacological 

actions. The most important identified 

chemicals were Thiirane, Carbamic acid, 

n-Hexadecanoic acid, Butylated 

hydroxytoluene, and Oleic acid. As shown 

in figure (1). 

 

 

 Figure (1): Gas Chromatography-Mass Spectrometry peaks for C. Chinensis 

methanol-watery extract.

Rat body weight: 

Experimental groups (2-4) showed a 

decrease in body weight from the day (0 

to14), and the decrement in all immunized 

animals was significantly differed (P value 

≤ 0.05) from group 1 on day 14. These 

data were illustrated in figure (2) 

The maximum increase in body weight 

was shown in group 4. Also, this group 

was not significant (P value > 0.05) 

statically from group 1. 
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 Figure (2): Changes in total body weight during experiment time. 

 Group 1: normal control group, Group 2: immunized group. Group 3: treated group with 

MTX. Group 4: group treated with a combination treatment of C. Chinensis crude extract and 

methotrexate. Letters with different capital letters is significantly differ. P-value ≤ 0.05.

Serum Markers 

Serum VEGF 

The serum level of VEGF was 

significantly (P value ≤ 0.05) decrease in 

all treated groups (3,4 groups). Result from 

group 3 showed that MTX had an 

inhibitory effect (86.88 ± 4.40 pg/ml). 

When C. Chinensis added to MTX in 

group 5, the inhibitory effect decreases to 

reach (78.57 ± 4.74 pg/ml), as shown 

figure (3).

 

 
Figure (3): Changes in serum level of VEGF. 

VEGF: Vascular Endothelial Growth 

Factor. Group 1: control (-ve) group, 

normal control. Group 2: control positive 

group. Group 3: Group treated with MTX. 

Group 4: group treated with a combination 

treatment of C. Chinensis crude extract and 

methotrexate. Data expressed as means ± 

SEM. Letters with different capital letters 

is significantly differ. P-value ≤ 0.05. 

Serum MMP3 

After 35 days of immunization, the serum 

level of MMP3 was significantly upsurge 

(P value ≤ 0.05) in group 2 which was 
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(10.73 ± 0.28 ng/ml). C. Chinensis crude 

extract augment the inhibitory effect of 

MTX on serum MMP3 significantly from 

(6.70 ± 0.15 ng/ml) to (4.91 ± 0.19 ng/ml) 

(P value ≤ 0.05). Figure (4) show these 

findings. 

 

 
Figure (4): Changes in serum level of MMP3.  

MMP3: Matrix Metalloproteinase 3. Group 1: control (-ve) group, normal control. Group 2: 

control positive group. Group 3: Group treated with MTX. Group 4: group treated with a 

combination treatment of C. Chinensis crude extract and methotrexate. Data expressed as 
means ± SEM. Letters with different capital letters is significantly differ. P-value ≤ 0.05.

Serum SOD 

C. Chinensis significantly (P value ≤ 0.05) 

palliate the oxidative stress of MTX 

treatment by enhancing the activity of 

antioxidant enzymes (SOD) level from 

(60.72 ± 2.49ng/ml) in group 3 to (92.72 ± 

1.5 ng/ml) in group 4 (P value ≤ 0.05). As 

shown figure (5). 

 

 
Figure (5): Changes in serum level of SOD.  

SOD: Superoxide dismutase. Group 1: control (-ve) group, normal control. Group 2: control 

positive group. Group 3: Group treated with MTX. Group 4: group treated with combination 

treatment C. Chinensis crude extract and methotrexate. Data expressed as means ± SEM. 

Letters with different capital letters is significantly differ. P-value ≤ 0.05.

Discussion  

Chemicals analysis for C. Chinensis 

extract that was performed in this study  

 

demonstrate that the extract was rich with 

flavonoids, phenolic compounds, steroids, 
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alkaloids, and other chemicals that have a 

wide range of pharmacological activities. 

These findings were agreed with Ye et al. 

and Ruben et al [24]. 

Flavonoids are a group of naturally 

occurring substances, found in plant’s 

fruits, roots, stems, and flowers. Flavonoid 

is well known for its anti-inflammatory 

property due to its inhibitory effect on 

COX and lipoxygenase enzymes. Also, 

flavonoids have anti-oxidant activity by 

scavenger the free radicals leading to the 

formation of less reactive compounds [32]. 

Steroidal compounds that were identified 

in the extract have an anti-inflammatory 

effect by inhabiting neutrophil migration, 

decrease pro-inflammatory cytokines 

release from macrophage, inhabit NF-Kb 

activation, and migration and finally 

promote the release of anti-inflammatory 

mediators (IL-10) [33]. 

Alkaloids that also found in C. Chinensis 

have anti-inflammatory effects mediated 

mainly by inhabiting RANKL pathway [34, 

35]. Thiirane is a natural product detected in 

GC MS of C. Chinensis extract. It has an 

important activity as MMPs inhibitor [36]. 

Carbamic acid also was identified in GS 

MS, it has an analgesic effect by its 

antagonism effect on serotonin receptor (5-

HT2A) [37]  

According to Vasudevan Aparna et al. n-

hexadecanoic acid which is a saturated 

fatty acid has an anti-inflammatory effect 

by inhabiting PLA2 enzyme and thus 

suppresses Arachidonic acid synthesis (38). 

From the other side, butylated 

hydroxytoluene has a beneficial effect in 

decrease fibrosis and slow down the 

inflammation by its inhibitory effect on 

TNF-α, TGF-β1, IL-11β, IL-8 [39]. Finally, 

Oleic acid has an important role in immune 

response. It suppresses the activity of 

natural killer cells and inhabit secretion 

and activation of PLA2 enzyme leading to 

an anti-inflammatory effect [40]. 

Total body weight was affected in all 

inducted animals due to the effect of 

inflammatory mediators which increase 

leptin hormone, elevated level of leptin 

lead to decrease body weight as a result of 

decrease feeding [41].  

Animals that received combination 

treatment in group 4 (C. Chinensis and 

MTX) reflect the preferable weight gain 

and the mean of animals’ weight were not 

significantly differ (P value > 0.05) from 

the normal group. 

This result may be correlated to a dual 

inhibitory effect on pro-inflammatory 

cytokines by MTX and C. Chinensis crude 

extract that leading to decrease 

inflammatory consequences and improve 

animal state. 

Angiogenesis is an important process in 

providing new blood vessels to inflamed 

joints in RA patients. Animals that 

received CFA in group 2 showed the 

greatest elevation in serum level of VEGF 

due to increase its expression locally which 

related to overproduction of cytokines 

(TGF-α, TNF-α, IL-1β, IL-6) by the 

adjuvant. These cytokines drive the 

signaling pathways toward the release of 

pro-angiogenic factors and inhibit anti-

angiogenic agents [42].  

Methotrexate has an anti-angiogenic effect, 

when it was used in this experiment 

animals that had been administered with 

MTX showed obvious finding in the 

suppression of serum level of VEGF. The 

exact mechanism by which MTX inhibit 

angiogenesis may due to modulation of 

adhesion cells, or due to inhibition of the 

conformational fitting of α β γ subunits of 

VEGF receptors [43]. 

When combination treatment in group 4 

(C. Chinensis extract with MTX) were 

used, serum level of VEGF showed more 

decrement than MTX treatment, this can 

be explained by the potent anti-angiogenic 

effect mediated by MTX and C. Chinensis 

crude extract.  

The serum level of MMP3 was elevated in 

all inducted animals, because of increase 

its expression in the inflamed joint [44]. 

When animals were sacrificed at day 35 of 

the experiment, group 2 showed an 

increase in serum level of MMP3 to (10.73 

± 0.28 ng/ml). The C. Chinensis extract 
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when combined with MTX in group 5 

show greater inhibition in serum MMP3 

due to dual effect, this result was similar to 

Nagaraja Haleagrahara et al. researches in 

which they found that combination 

treatment of flavonoid (one of C. 

Chinensis component) with MTX show 

greater suppression than methotrexate 

alone [45]. 

C. Chinensis is well-known for its anti-

oxidant effect so it may have a beneficial 

role in RA. Animals treated with MTX 

show a dramatic decrease in serum SOD 

and even less than group 2. This can be 

explained by the effect of oxidative stress 

that was induced by MTX which led to 

decrease serum level of anti-oxidant 

enzymes including (SOD). In human, this 

inhibition may lead to liver or renal 

damage especially for patient with 

aggressive RA, who need high doses from 

MTX for long periods. This suggestion 

was agreed with Agman M. Maumout et 

al. [47], and agree with M Savvan et al (48). 

After finalized this experiment, the 

recommendations were: Repeat this study 

with a large scale of animals, Fractionate 

and isolate each chemical entity found in 

the extract and identify its signaling 

pathway in RA, Compare the anti-oxidant 

and anti-angiogenic effect of C. Chinensis 

with other anti-oxidant supplements and 

anti-angiogenic drugs to assess its 

effectiveness as a future treatment in RA, 

and Repeating this study with different 

doses of MTX and C. Chinensis extract to 

assess the effectiveness of the other doses 

of combination. 

Conclusion 

This study had reached to a conclusion that 

C. Chinensis improves objective 

parameters for RA especially body weight. 

Methotrexate has a significant beneficial 

effect in RA, but this effect was augmented 

when combined with C. Chinensis 

especially in the suppression of serum 

level of VEGF and MMP3. The oxidative 

stress (serum SOD) that was occurred 

during the treatment of RA with MTX, was 

decreased significantly in a treatment 

protocol that involved the addition of C. 

Chinensis to MTX (increase serum level of 

SOD). 
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