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Antibacterial properties of “Accmus” mouth wash
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Abstract
Antimicrobial herbs can be used individually or in 

combination to prepare mouth wash which is healthier 
and safer than the synthetic ones. In this study a new 
“Accmus" herbal mouth wash was prepared and its 
antibacterial properties were evaluated. Alcoholic, boiled 
alcoholic and aqueous extracts of “Accmus" mouth wash 
were prepared from the bark of Acacia arabica, Acacia 
spedosa and root of Calamus rotang in combination by 
tincture and hot extract methods respectively. Alcohol 
content and pH were also determined. Antibacterial 
properties of the above extracts were also studied against 
Staphylococcus aureus, Bacillus sp of Gram (+)ve and 
Pseudomonas aeruginosa, Klebsiella sp of Gram (-) ve 
in vitro by using agar well diffusion method. This study 
showed that the alcohol content and pH of mouth wash 
preparations were in acceptable levels. Aqueous extract 
exhibited better antibacterial activity compared with 
alcoholic extract and had maximum sensitivity towards 
Bacillus sp and low towards Klebsiella sp. Staphylo­
coccus aureus was only inhibited by all preparations of 
mouth wash. So the hot extraction method was efficient 
than the alcoholic extraction and this could be 
recommended with antibacterial properties rather than 
the alcoholic extract of mouth wash. Further study is 
needed for further purification and characterization of 
active constituents from various solvent extracts of mouth 
wash against oral diseases.

Introduction
Mouth wash or mouth rinse is a product used to 

enhance oral hygiene. Commercial brands o f  mouth wash 
contain synthetic and semisynthetic chemical substances 
such as thymol, methyl salicylate, menthol, chlorhexidine 
gluconate, methylparaben, hydrogen peroxide etc [1] and 
also include water and sweetness such as sorbitol, sodium 
saccharin [2], Sometimes a significant amount o f alcohol 
is added as the carrier for the flavour. Sodium benzoate is 
a common preservative in commercial mouth washes [3]. 
The risk o f acquiring cancer rises almost five times for 
users o f  alcohol containing mouth wash who neither 
sm oke nor d rink  [4], M outh w ashes conta in ing  
cetylpyridinium chloride are also associated with loss of 
taste sensation and brown discoloration o f  teeth [4]. To

overcome such harmful effect natural mouth washes are 
available in markets and are produced from plant based 
healthy ingredients such as organic aloe vera, peppermint, 
clove bud essential oils, perilla seed extract etc. The 
present study is to prepare a new “Accmus” mouth wash 
from the bark o f Acacia arabica, bark o f Acacia spedosa 
and root o f  Calamus rotang. Acacia arabica (Karuvel- 
“T”) is a tree, becomes under family leguminosae. Its bark 
has medicinal properties, mainly used in oral diseases. 
Hence, it has 24-42%  o f  tannin. Acacia spedosa  
(Kadduvakai -  “T”) becomes under family mimosaceae. 
Its bark decoction is being used in orodental diseases for 
gargle. Powder o f  root bark is used for bleeding. Calamus 
rotang is a climber one and it is classified under family 
palmae. In traditional medicine the root o f Calamus rotang 
has been used against many oral diseases such as gum 
bleeding and aphthous ulcer in form o f decoction for 
gargling [5,6], The objective o f  this study is to prepare a 
natu ral new  “ A ccm us” m outh  w ash and test its 
antibacterial activity against Gram (+) ve and Gram (-)ve 
bacteria.

Materials and Methods 

Collection of plant m aterials

The plant Acacia spedosa was collected by the Unit 
o f  Siddha Medicine, University o f  Jaffna, Sri Lanka and it 
w as identified  based on herbarium  records in the 
Department o f  Botany, University o f  Jaffna and other 
relevant materials [7,8]. And healthy bark was obtained, 
washed under running tap water, dried in sun shade for 
three weeks. Then ground into fine powder. B arko(Acacia 
arabica and root o f  Calamus rotang were also collected 
from local market and their characters were compared with 
herbarium records [7,8]. The above parts were washed 
under running tap water, dried in sun shade for five days 
and then ground into fine powder, by using electric 
blender. The powder was stored in air tight dark bottles at 
room temperature.

Preparation of mouth wash

“A ccm us” m outh w ash w as prepared by two 
methods.
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Tincture method

25 g o f each o f  the above herbal powder was mixed 
and mixture was soaked in 93.75 ml o f  25% ethanol and 
281.25 ml distilled water for two weeks under direct sun 
light with occasional shaking. The mixture was filtered 
through double layered muslin cloth and the filtrate (355 
ml) was collected into a clean dried dark bottle.

Half o f the above volume of the filtrate was boiled at 
85°C for 30 minutes and poured into a clean dried dark 
bottle as boiled alcoholic extract [9].

Hot extract method

25 g o f each of the above herbal powder mixture was 
mixed with 250 ml distilled water in a sterile beaker. It was 
heated at 50°C on hot plate for 6 hours continuously till 
the final volume o f extracts reached as 150 ml. Then 
extracts were filtered through double layered muslin cloth 
and the filtrate was concentrated by heating. It was kept 
at 4°C until used for assay [10].

Determination of pH was determined by pH meter.

Determination of alcohol content

Alcohol content o f  mouth wash was determined by 
ebuiiometer. Durability o f  mouth wash also noted based 
on its characters such as color change, (odour) smell 
formation, turbidity and change in viscosity.

Antibacterial assay 

Culture preparation.

The bacterial isolates o f Staphylococcus aureus, 
Bacillus sp from Gram positives and Gram negative 
Pseudomonas aeruginosa, Klebsiella sp were obtained 
from bacterial culture collection, Department o f Botany, 
University o f  Jaffna for this study. Test organisms were 
stored on nutrient agar slants at 4°C and these were sub 
cultured before 24 hours o f  the experiment and incubated 
at 37°C. After the incubation a loop full o f young bacterial 
inoculum was transferred into the 10 ml of sterile saline 
w ater (0.85% ) in an aseptic condition. Inoculum 
concentration was estimated by haemocytometer and the 
number o f cells per ml was adjusted to 106 cells by using 
tenfold dilution [11].

Determination of antibacterial activity

Nutrient agar medium was autoclaved and cooled to 
40°C. The antibacterial assay was performed by agar well 
diffusion method [12], 1 ml o f  test culture (10* CFU/ml) 
was inoculated into a sterile petridish with 20 ml sterile 
nutrient agar and mixed well and allowed to solidify. Then 
wells were made by using sterile cork borer (8 mm in 
diameter) on the surfaces o f  agar plates and were filled 
with 100 pi o f each extracts using sterile Pasteur pipette. 
100 pi o f  com m ercially available “Chlorhexidine 
digluconate” mouth wash was used as standard and 
alcohol and water were used as control. Then plates were 
incubated at 37°C for 24-48 hours. Antibacterial activity 
was determined by measuring .thg diameter o f the clear 
zone around the well. The above experiment was repeated 
five times and the mean diameter o f  the zone o f  inhibition 
was calculated.

Results and Discussion

Table 1: Antibacterial activity of mouth wash extracts on test bacteria

Mouthwash extracts Mean zone o f  inhibition (mm)

5. aureus Bacillus sp P. aeruginosa Klebsiella sp

(+)ve (+)ve (-)ve (-)ve

Alcoholic extract o f  mouth 
wash (Tincture)

12 - - -

Alcoholic extract o f  mouthwash 
after boiling (Tincture)

10 - - -

Aqueous extract o f  mouthwash 15 16 12 10

Chlorhexidine 
digluconate (Standard)

16 20 15 13

Zone of inhibition includes the diameter of the well (8mm in diameter). (-) No activity.
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Table 2: pH and alcohol content of mouth wash extracts

Mouth wash extracts pH Alcohol content (%)

Alcoholic extract of mouth wash 4.5 18

Alcoholic extract of mouthwash after boiling 5.1 3

Aqueous extract o f mouthwash 5.8 -

Out o f five samples o f  alcoholic mouth wash, turbidity 
was observed after 8 months in two samples and 11 months 
in other three samples. Whereas in aqueous mouth wash, 
cloudiness and colour change were observed after 3 days. 
This indicated that the durability period o f alcoholic mouth 
wash was higher (8-11 months) than that o f  aqueous mouth 
wash (2-3days) at room temperature. But aqueous mouth 
wash could be kept safe at 4°C for 6-8 months.

In commercially available mouth wash, alcohol 
content goes up to 27% and the pH ranges from 5-7 [13]. 
These two parameters were in acceptable ranges in newly 
prepared mouth wash (Table 2). Results also showed that 
aqueous extract o f  mouth w ash containing natural 
ingredients, exhibited better antibacterial activity when 
compared to alcoholic extract. It had maximum sensitivity 
towards Bacillus sp, while it had low sensitivity towards 
the Klebsiella sp. Among the tested bacterial growth, 
Staphylococcus aureus was only inhibited by both 
preparations o f mouth wash. All tested bacterial growth 
was inhibited by the aqueous extract o f mouth wash and 
the positive control “Chlorhexidine digluconate”. But 
alcohol alone (control) didn’t inhibit the growth o f  any 
tested bacteria (Table 1)., This is due to less alcoholic 
concentrations and the tolerance o f test bacteria. Aqueous 
natural mouth wash showed greater antibacterial activity 
than alcoholic extracts o f mouth wash. Hot extract method 
was highly efficient for the extraction o f  antibacterial 
compounds rather than tincture method. Long term use of 
alcoholic mouth wash is not preferable, because o f  the 
hazardous effects especially for children and causes 
dehydration in mouth [14]. Recently the possibility that 
the alcohol used in mouth wash acts as a carcinogen has 
been raised [15]. Even though the durability period of 
aqueous mouth wash was low at room temperature, it 
showed greater range o f  antibacterial activity against test 
bacteria and absence o f  alcohol. So this could be recom­
mended rather than the alcoholic extract o f  mouth wash.

Further studies should be done clinically and test 
the effectiveness o f this “Accmus” aqueous extract of 
mouth wash against oral diseases.

C o n c lu s io n

In both preparations o f mouth wash pH and alcohol 
content were in acceptable level. Staphylococcus aureus 
grow th was only  inh ib ited  by bo th  m outh  w ash 
preparations. Hot extraction method was efficient than 
that of alcoholic extraction. Aqueous mouth wash showed 
greater antibacterial activity against test bacteria and it

could be recommended with antibacterial activity rather
than the alcoholic extract o f  mouth wash.
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Anti rheumatic herbal compound drug Yi Shen Juan Bi (YJB) as selective 
cytokines target in rheumatoid arthritis
Pathirage Kama! Perera1, Yunman Li2

Abstract
Rheumatoid arthritis (RA) is a chronic inflammatory 

disease often resulting in increased morbidity, mortality 
and disability. Cytokines regulate a broad range of 
inflammatory processes that are implicated in the 
pathogenesis of rheumatoid arthritis. In rheumatoid 
joints, it is well known that an imbalance between pro 
and anti-inflammatory cytokine activities favours the 
induction of autoimmunity, chronic inflammation and 
thereby joint damage. During recent decades a better 
understanding of the pathogenesis of RA has led to the 
development of new strategies for disease control which 
have transformed the management of RA. However, none 
of them are effective in curing rheumatoid arthritis. 
Furthermore, the potentially greater efficacy of treatment 
with TNF antagonists comes at a cost that is too high for 
the majority of the world's population and with more side 
effects. In this review we discussed about effective 
compound herbal drug Yi Shen Juan Bi (YJB) derived 
from traditional medicine as cytokine target in 
rheumatology. According to our published research 
findings YJB significantly ameliorate symptoms and 
prevented severe arthritis development in rats. Our 
studies showed that YJB significantly reduced the 
production of IL-1 p. IL-6 and TNF-a in vivo and in vitro. 
These data indicate that YJB may have the potential to 
regulate the immunomodulatory cytokines. So these 
herbal compound drugs are more effective in the 
treatment of RA. It is our hope that this kind of traditional 
drugs can be developed to become new pharmaceutical 
agents that can be used in cost and clinically effectively 
for people suffering from rheumatic diseases.

Introduction
Rheumatoid arthritis (RA) is a common, chronic 

disease, for which m ultiple pharm acotherapies are

generally applied. RA is a prevalent condition often leading 
to a high burden o f suffering in patients [ 1 ]. Conservative 
treatment is mostly symptomatic and often associated with 
adverse effects. Therefore, it is understandable that many 
RA patients seek complementary and alternative medicine 
(CAM) to manage their illness [ 1 ]. In the USA, about 60 to 
90% o f arthritis patients use CAM [2]. An Indian study 
reported that around 40% of RA patients use either 
Ayurvedic or homeopathic medicines or TCM alongside 
conventional medicines [3]. According to the World Health 
Organization (WHO), traditional herbal preparations 
account for 30-50% o f  the total medicinal consumption in 
China [4],

The suppression o f auto immunity in RA can be 
observed either as the induction o f cell cycle arrest, which 
slows down inappropriate or uncontrolled cell division, 
or as the induction o f apoptosis in stressed cells. Some 
anti-inflammatory plant natural products have been found 
to be very effective regulators o f  the cell cycle o f 
autoim m unity by targeting  specific cell signaling 
molecules, leading to apoptosis or cellular senescence. 
Many anti-inflammatory plant natural products have 
m olecular signaling targets that can be potentially 
employed for treatment o f  rheumatoid arthritis. A main 
feature o f  a number o f  anti-inflammatory plant natural 
p ro d u c ts  is th e ir  a c tio n  on the  sup p ressio n  o f  
autoimmunity by upregulating key signaling molecules 
like Bax, Bak, and B id and the subsequent down 
regulation o f  expression o f  various other key signaling 
m olecules such as N F-kB, BcI-2, and activate the 
caspases, in the nucleus and/or cytoplasm , which 
eventually induces apoptosis o f  target cells. Also most 
plant natural com pounds respond to inflammatory 
mediators including IL -1 ,4 ,6 , 8 ,1 0 ,1 2 ,1 3 ,1 7 ,1 8 ,2 1 , 
TNF-a, TGF-tj, IFN-y, VIP, iNOS, and cyclooxygenase- 
2, prostaglandin E2.In this review we discussed herbal 
medicine cytokines targets in rheumatology special 
regards to Yi Shen Juan Bi (YJB) [5-8] (Table 1).
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Table 1: Ingredients of Yi Shen Juan  Bi (patent 
number: ZL200510040550) [5-8].

Ingredient Composition
(g)

Relmannia glutinosa 262.5

Eupolyphaga sinensis 210

Angelica sinensis 210

Bombyx batryticatus 210

Herba epimedii 210

Herba erodii 262.5

Buthus martensi 313

Corydalis yanhusuo 210

Scolopendra subspinipes 31.5

Panax ginseng 210

Poiistes mandarinus
(stir-baking) 210

Cynanchum paniculatum 262.5

Rhizoma drynariae 31.5

Polygonum cuspidatum 2615

Pyrola rotundifolia 31.5

Miilettia reticulata 262.5

Zaocys Dhumnades
(stir-fried with wine) 210

Humulus scandens 262.5

Rehmannia glutinosa (dried) 2.10

The cytokine network in rheum atoid arthritis

Cytokines regulate a broad range o f  inflammatory 
processes that are implicated in the pathogenesis o f 
rheumatoid arthritis. In rheumatoid joints, it is well known 
that an imbalance between pro-and anti-inflammatory 
cytokine activities favours the induction o f autoimmunity, 
chronic inflammation and thereby joint damage. However, 
it remains less clear how cytokines are organized within a 
hierarchical regulatory network, and therefore which 
cytokines may be the best targets for clinical intervention 
a priority. Analysis o f  cytokine mRNA and protein in 
rheum atoid arth ritis  tissue  revealed  that m any 
proinflammatory cytokines such as TNF alpha, IL-1, IL-6, 
GM-CSF, and chemokines such as IL-8 are abundant in all 
patients regardless o f therapy [9]. This is compensated to 
some degree by the increased production  o f  anti­
inflammatory cytokines such as 1L-10 and TGF beta and 
cytokine inhibitors such as IL -lra and soluble TNF-R. In 
rheumatoid joint cell cultures that spontaneously produce 
IL-1, TNF alpha was the major dominant regulator o f  IL-1.

Subsequently, other proinflammatory cytokines were also 
inhibited if TNF alpha was neutralized, leading to the new 
concept that the proinflammatory cytokines were linked 
in a network with TNF alpha at its apex. This led to the 
hypothesis that TNF alpha was o f major importance in 
rheumatoid arthritis and was a therapeutic target. This 
hypothesis has been successfully tested in animal models 
of, for example, collagen-induced arthritis, and these 
studies have provided the rationale for clinical trials of 
anti-TNF alpha therapy in patients with long-standing 
rheumatoid arthritis. Several clinical trials using a chimeric 
anti-TNF alpha antibody have shown marked clinical 
benefit, verifying the hypothesis that TNF alpha is o f major 
importance in rheumatoid arthritis. Retreatment studies 
have also shown benefit in repeated relapses, indicating 
that the disease remains TNF alpha dependent [9],

Im m unom odulatory  and an ti-a rth ritic  potential of 
traditional medicine

Ayurveda, traditional Chinese medicine (TCM), and 
other traditional systems are today yielding their theoretical 
and experiential frameworks to investigation by modem 
scientific techniques, applied mainly for the purpose of 
illustrating the effectiveness o f remedies that have been 
developed over the centuries. In this context, the 
underlying theoretical framework fades away, and the 
tested substances become the focus o f a new international 
effort at preventive health care and disease treatment. 
Herbal formulas developed today rely on a combination 
of traditional and modem indications for the use o f  the 
medicinal materials [10].

Arthritis has been a recognized medical condition 
since ancient times, and the Chinese had developed 
numerous formulas for its treatment. Chinese herbal 
formulas were not specifically designed for either o f  the 
two major types o f  arthritis defined today. The basis for 
Chinese doctors differentiating arthritis into subgroups 
was not the microscopic details o f  the pathology. Instead, 
arthritis was divided into traditional medicine categories: 
hot and cold types, upper and lower body involvement, 
deficiency or excess syndrome, pain characteristics (such 
as variability and severity), and whether the site o f the 
arthritis was fixed or "movingi" Both rheumatoid arthritis 
and osteoarthritis fall under the heading o f  bi syndrome, a 
disorder o f qi and blood circulation that leads to symptoms 
o f  pa in , num bness, sw ellin g , and s tiffn ess  [11]. 
Rheumatoid arthritis fits most closely those syndromes 
characterized by the Chinese as wind-damp invasion 
affecting the joints. Osteoarthritis more closely fits the 
syndrome o f liver/kidney deficiency syndrome causing 
weakness and stiffness in the legs with painful joints. In 
China, syndromes similar to rheumatoid arthritis were an 
area o f special concern, generating considerable literature 
on the subject, since the condition could arise suddenly 
and could rapidly become severely debilitating [11]. 
Osteoarthritis, on the other hand, tended to be lumped 
together with other disorders o f  aging, in which stiffness
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and pain, especially o f  the legs, was considered just one 
part o f  the gradual deterioration o f  body functions that 
occurs with old age. As such, it is usually not the subject 
o f  much discussion separate from antiaging therapies. 
The closest trad itional C hinese m edicine term  to 
rheumatoid arthritis is fengshi bing which literally means 
wind-damp disease [12-13]. The wind and damp factors 
can complex with either cold or heat factors to yield 
arthralgia. Almost all o f the traditional approaches apply 
to the complex involving cold factors rather than heat. 
Gout, which has some characteristics in common with 
arthritis, usually fits the cold-dominated category or the 
cold-damp category o fb i syndromes [12].

Chinese researchers have attempted to elucidate 
how the herbs used in traditional arthritis formulas 
alleviate the symptoms-from the modem viewpoint-by 
carrying out numerous studies o f  the blood constituents 
o f  patients [13]. According to studies that have been 
carried out recently the mechanism o f  action that may be 
dominant in the situations with good therapeutic results 
is a reduction in the levels o f  pro-inflammatory cytokines, 
such as interleukin-1 (IL-1), TNF etc [13]. The effect is 
then to alter the levels o f  T-cells and the production o f 
activated antibodies and other components. In addition, 
or as a result, the properties o f  the blood and its 
circulation also change, with lowered sedimentation rate 
and improved circulation to the extremities. The herbs 
m ay also  act on the p ro stag lan d in  syn thesis and 
degradation pathways, yielding a lower level o f  pro- 
inflammatory prostaglandins [13].

YJB as selective cytokine targeted anti rheum atic drug

The past studies evaluated anti-arthritic potential 
o f  YJB in vivo and invitro rat models, which is very close 
to its human counterpart. In these studies, we used 
adjuvant arthritis (AA) induced and collagen induced 
experimental rat models for our experiments. One o f  the 
most imperative features o f  these models is chronic 
synovitis, including inflammatory cell infiltration, panes 
formation, and destruction o f  cartilage and bone erosion. 
According to our research findings YJB significantly 
ameliorate symptoms and prevented severe arthritis 
development in rats [5 ,6 ,7 ,8 ,1 4 ].

To elucidate the effect o f YJB on immunomodulatory 
cytokines such as TNF-a, IL -ip  and IL-6, an ELISA assay 
was performed. T N F-a and IL -ip  are considered key 
mediators in the joint inflammation and in the destruction 
o f  cartilage and bone in patients with RA [ 14].'TNF-a is a 
pivotal mediator in inflammatory arthritis including RA 
[15]. TN F-a is an autocrine stimulator as well as a potent 
paracrine inducer o f  other inflammatory cytokines such 
as IL-1P and IL-6. The blockade and inhibition o f  TN F-a 
reduces the production o f  other inflammatory cytokines 
in RA patients [16]. IL-6 is a proinflammatory cytokine 
with a wide range o f  biological activities in immune 
regulation, inflammation and oncogenesis [17]. IL-6 is

known to be responsible for the increase o f serum g- 
globulin and the emergence o f rheumatoid factors [18], 
High levels o f  IL-6 have been observed in both sera and 
synovial fluids from the affected joints o f patients with 
RA [19], Our studies showed that YJB significantly 
reduced the production o f  IL-1 P, IL-6 and TN F-a [5- 
8].'These data indicate that YJB may have the potential 
to regulate the immunomodulatory cytokines. Further 
our studies clearly confirmed that anti-arthritic property 
o f  YJB substantiated lower TN F-a, IL-1 production 
capacity o f  macrophages in in vitro [5],

T he co n trib u tio n  m ade by p ro inflam m atory  
cytokines in RA, such as tumour necrosis factor TN F-a 
and IL-1 has been validated in preclinical animal models 
and in humans [20]. It is also well documented in human 
RA and in anim al m odels tha t IL-1 and T N F -a  
synergistically mediate synovitis and destruction o f 
cartilage and bone [21], TN F-a is an important regular 
factor in inflammation and immunity response, which can 
s tim u la te  the synov iocy te  and cartilage  ce lls  to 
synthesize the PGE2 and collagenase causing synovium 
and cartilage destruction as well as those o f  IL-1, IL-6, 
and IL-8 [22]. Therefore it is one o f  the most important 
factors in the cytokine network. In RA patients, IL-1 P is 
overexpressed in inflamed synovial tissue, in particular 
in the lining layer and in sublining cells [23] and it is 
elevated in draining lymph from affected joints. [20]. 
Furthermore cartilage from arthritis patients' exhibits 
upregulation o f IL-1 p mRNA as compared with normal 
cartilage [24, 25]. In addition, increased production of 
IL -ip  in fibroblast like synoviocytes o f  susceptible 
individuals may lead to a higher risk of developing severe 
jo in t  dam age even  in the absence  o f  system ic 
inflammation. In general, TN F-a causes early joint swells 
in RA, while IL-1 p combining with the immune complex 
leads to the cartilage erosion [25].

C o n sid e rin g  these  in v es tig a tio n s  it can  be 
concluded that TN F-a and IL-1 P have a pivotal role in 
the pathogenesis o f  RA. Furthermore based on these 
views, it can be pointed out that blocking o f  both TNF- 
a  and IL-1P is necessary in the treatment o f  RA.

The study revealed that TN F-a mRNA and IL-1 P 
mRNA expression in synovial cells o f  model group was 
significantly higher than that o f  normal rats. These are 
co rre la ted  w ith  above research  find ings in  RA. 
Furthermore pro-inflammatory cytokines, such as tumour 
necrosis factor a  and interleukin-1P, are expressed in the 
arthritic joints in both AA rats and human rheumatoid 
arthritis, and blockade o f  these molecules results in 
amelioration o f  disease [26], Our results confirmed that 
YJB could significantly decrease the TN F-a mRNA and 
IL-1 P mRNA expression in synovial cells. This may be 
the one o f  the underlying mechanism that how YJB 
ameliorate inflammation in RA. Therefore it is a promising 
drug for the treatment o f  cytokine expression in vivo.
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Conclusion
Taken together, our past results suggested that YJB 

can be effectively applied to inflammatory and immune 
diseases at the level o f proinflammatory cytokines and 
mediator regulation (see proposed mechanism o f YJB's 
activation.in Figure 1).

Figure 1: The mechanisms of YJB activation proposed 
here in scheme summarizes tha t the active components 
of YJB down regulate TNF-a, OL-{J, IL-6, NO, PGE2, NF- 
kB and COX-2 expression, which results in enhance and 
inflam m atory and  im m unom odulatory action. YJB 
potendy induces the apoptosis of synovium, via ultimate 
execu tioner caspase 3. Y JB  also dow n-regu la tes 
cytochrome-c related Bcl-2 expressing and up-regulates 
Bax expressing leading to triggered apoptosis cascade, 
which results in enhance apoptosis in the RA synovium 
and potentially limiting disease progression.'-)-': positive 
effects negative effects 'solid-line arrow ': known 
actions 'dotted-line arrow ': our researches discovered 
actions [5-8].
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