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ABSTRACT

To observe the effect of Rhein and Gallic Acidrdlainmatory cytokines in the rats with endotoxmd discuss
the material base and mechanism of Dachengqi deeofir curing endotoxemial0 SD rats were divided into 5
groups randomly: control group, model group, ande8perimental groups. The experimental groups were
respectively intragastric administrated 2 days withchengqi decoction, Rhein, Gallic before modelWile the
model group and the control group were administiade5% sterile solution of Sodium salt. At thedtday, the rats
except control group were made models by the maithatbdominal cavity infection via intraperitonaajection of
rat feces suspension, in order to induce endotoxRwes were orally administrated at 1 hour afterdaling and 1
hour before taking their blood. 8 hours after maaggl their blood were taken for use. At last, tioatent of IL-10,
IL-18 and TNFe in the serum were detected. After being made nldetexemia model, compared with the control
group, the contents of IL-10, ILfland TNFe in rats’ serum were risen evidently in the modelup and each
curing group (P<0.01). Compared with the model grpthe content of IL-10, ILALand TNFe were decreased
obviously in each curing group simultaneously(P<40.0t shows that Rhein and Gallic Acid are the eniaf
base as they assumed a certain role in the treatro&€®achenggi decoction on endotoxemia; the meishan
of curing the endotoxemia is related with the aotsigm to the inflammatory cytokines IL-10, IE-dnd TNFe in
serum.
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INTRODUCTION

There are two ways to cause endotoxemia. The obadteria in the blood or lesions releasing lang®unts of
endotoxin into blood. The other is transfusingrgéanumber of liquid contaminated by endotoxin. &psemia can
trigger a series of pathophysiological changeduiting sepsis, shock, disseminated intravasculagaiation (DIC),
multiple organ dysfunction syndrome (MODS) and so ®herefore, antagonizing endotoxin and preventng
diminishing the injuries mediated by it has impattalinical significance(Wang et al., 2004). In eat years, many
studies had shown that inflammatory cytokines, saghl-1, IL-6, IL-10, TNFe, etc., played an important role in
the pathogenesis of endotoxemia. Hence, reguldtimgelease of these inflammatory cytokines haatgesearch
value and an important significance in controllthg development of infectious diseases.

Dachenggi decoction, which is an ancient traditioGhinese medicine recipe, is used for the treatnwdn
endotoxemia caused by infectious disease in clfad it has a significant effect. But which chenticamposition

in each medicinal material of the prescription leadi-endotoxin effect? What are the therapeuticebasf

Dachenggi decoction on treating endotoxemia? ltaiemto be further studied. From this perspectikies paper
takes rhein and gallic acid of rhubarb in Dachenfggioction as the research objects. We observesfféet of both
components of rhein and gallic acid on inflammatoytokines for the first time, in order to expldhe therapeutic
bases of rhubarb in Dachenggi decoction on treaimptoxemia.
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EXPERIMENTAL SECTION

Experimental animals
40 SD rats (200£20g) of conventional level, male d@male in half, were obtained from Laboratory vAal
Research Center of Chengdu University of TCM, Isgenumber: SCXK (Sichuan) 2008-11.

Herbs and medicaments

Rhubarb slices, dry roots of Rheymalmatum L which were stir-fried with wine, origin of QinghaViagnolia
Pieces, gingered dry cortex or husk of root andiditaof Magnolia officinalis Rehd et Wils, origin &ichuan;
Citrus aurantium Pieces, dry young fruits of Citaigantium L, origin of Sichuan; Glauber's salt (mirabilite),
Glauber's salt contained crystal water, chemicahfda Na2S04- 10H20, origin of Sichuan. These foude drugs
were purchased from Neautus Chinese Herbal Medi€ag Ltd., Chengdu, Sichuan, and were identifigd b
Associate Professor Song Liangke from School of IStience and Engineering, Southwest Jiaotong lkiiye
Dachenggi decoction was decocted according to ththad recorded in ‘Shanghan Lun’, which was comgdse
Zhang Zhongjing. And the decoction was concentrégazbntain 0.5g drugs each milliliter.

Rhein and gallic acid were purchased from SciphiateBhnology Co., Ltd. (0757-200206), Xi'an, SharBefore
using, rhein and gallic acid were prepared to susipa with 0.5% Sodium salt of Caboxy Methyl Cedsg
solution.

Reagents anghstruments
Rat IL-10 ELISA Kit, rat IL-13 ELISA kit, rat TNFe ELISA kit, produced by NeoBioscience Technology.,dad.
Enzyme-labeled instrument (ELX800UV), produced B@B EK INSTRUMENTS.INS.

Animal Grouping and administration

40 SD rats were randomly divided into 5 groups (mm@le and female in half): control group, modedugr, and 3
experimental groups (Dachenggi decoction group,iRlgeoup and Gallic Acid group). And they were atilzgdy

fed for 1 week. Rats in control group and modelugravere orally administrated with 0.5% sterile $ioln of
Sodium salt of Caboxy Methyl Cellulose (CMCNa), f&gd1 ml/100 g BW every time. Dachengqi decoctioougp
were orally administrated with Dachengqi decocsotution (1 ml/100 g BW every time). Rhein groupraverally
administrated with the CMCNa solution of rhein (Iv@/100 g BW every time). Gallic acid group werallyr
administrated with the CMCNa solution of gallic éc{0.44 mg/100 g BW every time). Each group were
administrated 2 times/d, totally 3d. At the thirdydeach group was modeled. And they were admatéstrabout
one hour late after of modeling one hour and betakang blood sample.

Method of model

In this study, we use the method of abdominal gawitection via intraperitoneal injection of ratcfss suspension
causing endotoxemia(Huang et al., 2010). In ordeedtablish the rat model of intestinal endotoxertia fresh
feces of the rats were made into 10% homogenate stérile physiological saline, Then the homogevetee
centrifugated for 3min (1000 r/min). and the sup#aint were reserved for use. After weighing andkingrthe rats,
all rats of every group except control group wejedted from their left lower abdomen into theidalinal cavity
with the supernatant (1.0 mL/100 g BW). Controlugravere injected with sterile physiological sal{ie0 mL/100
g BW).

Taking blood serum sample

8h after modeling, all rats were anaesthetized @#h chloral hydrate solution and blood samples vesiected
from their hearts into 2 EP tubes with 1ml bloodleaAfter curdled for about 2h at room temperattine, blood
samples were centrifugated for 10 min (3000 r/miie blood serum was collected and kept at-2@ter packing.
Targets and methods of detection

ELISA method (Enzyme-Linked ImmunoSorbant Assayswaed to measure the concentrations of IL-10,plL-1
and TNFe in blood serum. The rats were operated accordirnye instructions of the rat ELISA kit. The depsit
values were measured at OD 450nm by enzyme-lalpeadiment.

Statistical analysis

The experiments were completely randomly desigiAdidthe data were analysed by SPSS 13.0 softwaatysis
system and were expressed as mean * SD (standaatial®) (X + S).
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RESULTS

Effect of each group on the content of IL-10 iruseof rats with endotoxemia

The content of IL-10 in serum of rats in model grpexperiment group and control group were sigaiftty
different after establishing the model of intestiemdotoxemia. And the IL-10 content of model groapd
experiment group were increased significantly (P&D. Compared with model group, the content of O ih
Dachenggi decoction group, rhein group and gadlid group were reduced significantly (P<0.01) (Eab).

Tablel Results of content of IL-10(X+S) (n=8 pg/mL)

Groups “X+S
Control group 31.9048+11.9882
Model group 217.0731+47.8935
Dachengqi decoction group ~ 82.2728+24.8497
Rhein group 113.9349+28.2703
Gallic Acid group 120.3302+30.5169

Compared with the control groupP<0.01.Compared with model groupg P<0.01.

Effect of each group on the content of i serum of rats with endotoxemia
Table 2 showed that the content of Ig-th serum of rats in model group and experimenugraere increased
significantly (P<0.01) after establishing the modgintestinal endotoxemia, compared with the aglirgroup.

The same as IL-10 situation, the content of fLih each experiment group were also increased fgigntly
(P<0.01). Compared with model group, the contertefp in Dachengqgi decoction group, rhein group andigall
acid group were reduced significantly (P<0.01).

Table2 Results of content of IL-B(X+S)(n=8, pg/mL)

Groups “X+S
Control group 12.5710+5.1403
Model group 196.920+33.170
Dachengqi decoction group  59.5369+25.0891
Rhein group 91.9086+22.2475
Gallic Acid group 95.1548+24.308%

Compared with the control group<0.01.Compared with model groug P<0.01.

Effect of each group on the content of Tl serum of rats with endotoxemia
Table 3 showed that the content of TMR serum of rats in model group and experimenugraere increased
significantly (P<0.01) after establishing the modkintestinal endotoxemia, compared with the cmlrgroup.

The same as IL-10 situation, the content of TdNF+ each experiment group were also increased fiignily
(P<0.01). Compared with model group, the conteriNdF-o in Dachengqgi decoction group, rhein group andigall
acid group were reduced significantly (P<0.01).

Table3 Results of content of TNFe(X+S)(n=8, pg/mL)

Groups “X+S
Control group 17.1446+5.5441
Model group 160.1340+36.3457
Dachengqi decoction group ~ 59.5273+15.2208
Rhein group 94.1760+20.288%
Gallic Acid group 102.0978+23.4889

Compared with the control group<0.01.Compared with model groug P<0.01.

DISCUSSION

IL-10 is an immunosuppressive factor, which is rauaterived from the CD4 T regulatory lymphocytepesially

Th2 cells. IL-10 may act on a variety of cells. itde is inhibiting the production of cytokines acausing cellular
immune suppression. Current results showed thdtOllwas an important functional antagonist of enkiot@and
inflammatory cytokines, and it was induced out iearin inflammation(Ma et al., 2003). By taking arl

experiments, Kawai et a(Kawai et al., 1995)I. fodimat IL-10 played the role of its anti-inflammagdyy inhibiting

the formation from macrophage to TNE-and consequently reduced the pathological damagsed by TNFe

Lehmann et al.(Lehmann et al., 1995) found thatl¢els of IL-10 in serum were positively correldteith the
concentration of proinflammatory cytokine.
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TNF is an endogenous cytokines produced by the hiiiyendotoxemia. Endotoxin can stimulates macagis to
produce TNF, and TNF can mediate the effect of @mdo further. TNFe increases, while plasma endotoxin
increases. There is a positive correlation betwhem(Zheng et al., 1999). Studies showed that THE ene of the
important mediator cytokine of endotoxin-inducedndge in the body. IL-1 is a important media of acsiress
response and damage, and it is a strong pro-infiomy factors, which can activate vascular endaheells and
neutrophils, and enhance the expression of adhesadacules, and promote the release of other aysskisuch as
IL-6, IL-8, granulocyte-macrophage colony-stimuhatifactor. It cause a variety of systemic inflamonatresponse
together with TNFe. Both of them play important role in the patholmji process while the genesis and
development of endotoxemia(Qin et al., 2009).

The results showed that: the level of IL-10, Ik-And TNFe in serum of rats in model group and every treatmen
group were increased significantly, and had sigaiit differences from control group. The level addal group
was the highest. Compared with that, the level aflizngqi decoction group, rhein group and gallid gooup fell
down significantly (P<0.01). However, the conteafsthese cytokines in rhein group and gallic acidup had
faintisher decrease than Dachengqgi decoction gréuphowed that Dachengqi decoction, could all sdjine
contents of IL-10, IL-f and TNFein serum in rats. And both of rhein and gallic asiere the therapeutic bases of
Dachenggi decoction on treating endotoxemia.

Acknowledgements
This work was supported by the National Naturak8ce Foundation of China (NSFC) (No. 81374022, 8083,
31200256), and the Foundation of Science and Téagpdgency of Chengdu (12DXYB228JH-002).

REFERENCES

[1] Wang WJ, Yao YMR004. Chinese Journal of Integrated Traditional and West&edicine in Intensive
and Critical Care 9, 317-320.

[2] Huang LJ, Liu CW, Cheng J2010. Journal of Guangxi Medical Universit@7, 843-845.

[3] Ma CY, Geng Y, Chen YYet al2003. Journal of Sichuan of Traditional Medicin21, 22-24.

[4] Kawai S, Sakayori S, Kobayashi +995. Kansenshogaku Zassko, 765.

[5] Lehmann AK, Halstensen A, Sornese$al1995. Infect Immun63, 2109-2112.

[6] Zheng XB, Han DW, Ma XHet. a[(1999. Chinese Journal of Pathophysiolodyp, 51-53

[7] Qin CH, Zhang XL, He HJt. al2009.. Journal of Laparoscopic Surger§2, 989-902.

299



