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LUPOID OR AUTOIMMUNE CHRON­

ic active hepatitis (CAH) and pri­
mary sclerosing cholangitis (PSC) are 
chronic diseases of the hepatobiliary 
system chat have many features in 
common. Boch diseases affect young 
adults and frequently progress to cir­
rhosis and death from liver fai lure (1-
6). Each is marked by hypcrgam­
maglobulinemia (5, 7), e levated levels 
of immune complex-like activity (8,9) 
and the presence of autoancibodies (5, 
10-13). Patients with both disorders 
have an increased incidence of ocher 
'autoimmune' diseases including in­
flammatory bowel disease (2, 13-16). 
Sixty to 80% of patients with autoim­
mune CAH or PSC are HLA B8 posi­
tive, whereas only 20% of the general 
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Figure 1) Endo1cop1c cholang1ogram from 
ulle one showing a long 1mccure of the common 
d11ct mrh slighr proximal dilacarion and 
numerous strictures at dw let'CI of common duct 
b:furcauon (arrou ;) 

population possess this haplorype 
(5,17,18). The high incidence of HLA 
B8 raises the possibility char the dis­
eases may share common pathogenic 
mechanisms. The coexistence of 
autoimmune CAH and PSC would be 
compatible with this possibility. 

Despite the overlapping features of 
these diseases, there is a paucity of re­
ports documenting their coexistence 
(o,19). In the present report two pa­
ucnts with features of both autoim­
mune CAH and PSC arc described, 
emphasizing the problems en­
countered in establishing these diag­
noses. 

CASE ONE 
A 30-year-old female presented in 

1978 with a five week history of ab­
dominal pain and recent onset of jau n­
d1ce and pruricus. A clinical diagnosis 
of choledocholithiasis was made and 
laparotomy was performed. Ar surgery 
no stones were found in the biliary 
tract but the liver was noted to be 
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nodular with prominent lymphade­
nopathy at the porta hepatis and in­

flammatory debris in the common bile 
duce. An operanve cholang1ogram 
revealed a distorted common bile dun 
compatible with sclerosmg cholangim 
(Figure I). A liver biopsy demonscratetl 
nonsuppurativc obliterative cholang1-
tis. 

On further review of the patient\ 
history, she recalled occasional 
episodes of prolonged nonbloody diar­
rhea 111 the recent past. She took no 
medications other than oral con 
tracepnvcs and consumed little nl­
cohol. Hashimoco's thyroiditis hatl 
been diagnosed ac age six. 

The patient's family history reveakd 
that her morher had diabetes mel11tus, 
myxetlcma anJ perniuous anemi,1, 
and her father and paternal unde haJ 
cehac tlise.ise. 

Physkal examination showctl nope­
ripheral signs of d1rot11l livn d1seasL'. 
The liver and ,plecn were not en­
larged. L1hurnwry 111vest1gations at 

that time revealed hemoglobin of 12.1 
g 100 ml, white blootl cell wunt of 
13,200/mm with 60°0 polymor­
phonudear leukocytes. Biliruh111 was 
3.5 mg/ JL (normal, less than 1.4); al ­
kaline phosphatase 946 iu / L (normal, 
less than 115); and aspartate ammo­
transferase (AST) 35 iu/ L (normal, bs 
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th.in 40). Protein cleurophores1s anti 
1mmunoglohulin quantunuon were 
within normnl limits. t\mismooth 
muscle nmibody, nnt1m1tochondnal 
anribody and \'1ral hepatitis serologv 
were negan\·e. 

The patient was renssessetl one year 
later when shl' Je\·elopetl bloodv tliar­
rhea. Physirnl e;..nmrnation was un­
changetl but sigmoidoscopv revealed a 
granular mums a wnh fr1ahiliry. Rectal 
biopsy was cons1srenr wuh tnflam­
marorv bowel di~easc, most ltkelv 
ulcerative colitis, anJ this was further 
supported by an air contrnst barium 
enema. A repeat liver biop:-v showed 
evidence of cholnngitis with focal 
portal scarring compatihle with early 
L 1rrhos1s. Endoscopic retrograde 
Lholang1opnmreawgraphy (ERCP) 
showed no l'v1denLe of extrahepatic 
obsrruLUOn hut the upper poruon of 
che common hile tluu was again Jis­
corteJ, suggesuve of sclerosing d10lan­
gitis. The p:itient was started on 
sulfosal.1zine for ukerativc coitus and 
Jid reasonably well for the next year. 

She was reassessed in late 1982 for 
rL'currenc ep1gastric pain. Labor:itory 
nssessment at that time revealed al­
kaline phosphatase of 762 iu/ L and 
AST of 366 1u L. Antinuc.lcar factor 
was pos1t1ve at a l: 160 mre and previ­
ously negauve antismooth muscle 

~/i{.~~~"-1.1~ ~ .. ~ ~ ~~~~t..II ..-..-...~ -...,,......, 
Figure 2) The porwl triad.1 display a modcraceh hem"! mfiltracr of h-mphc,c.te\ ancl monc,s-.t<.'\ 
U'lth piecemeal necro.sis ac rite lim1ring plat<'. (Hnnacox°"lin and e1111n x 2 IO) 
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antibody was now positive at a I: 1280 
titre. Hypergammaglobulinemia was 
also present. A repeat liver biopsy 
revealed chronic accive hepatitis 
(Figure 2). ERCP revealed further pro­
gression of the previous bile duce le­
sions. The pauent was started on corti­
costeroids which unmasked diabetes 
mell1tus requiring the addition of insu­
lin. Although the patient improved 
subjectively while on corticosteroids, 
biochemical improvement was only 
transient. 

Currently the patient is on 
prednisone 20 mg daily. Bilirubin is 44 
µmol L (normal 2 to 18); alkaline 
phosphatase 285 iu/L; and AST 464 
iu/L. Antimitochondrial antibody re­
mains negative, antismooth muscle 
annbody posmve (1:1280), and 
antinuclear factor positive (I: 1280, 
diffuse pattern). 

CASE TWO 
An 18-year-old female presented in 

January 1975 with a six month history 
of amenorrhea and excessive fatigue. 
For several weeks her urine had been 
dark and her stools pale. On physical 
examination she was found to be icter­
ic and co have multiple spider angi­
omas over her head and neck, and 
palmar erythcma. Hepatosplenomega­
ly was present. Laboratory investiga­
tions revealed moderate pancytopenia, 
elevated serum alanine aminotransfer­
ase 180 iu/L (normal, less than 36) , al­
kaline phosphatase 690 iu/L, and 
hypergammaglobulinemia. Antinu­
clear and antismooth muscle antibo­
dies were both present in the serum 
(titre equal to or more than I :80) but 
antimitochondrial antibodies were not 
detected. The patient's HLA hap­
lotype was B8. Hepatitis B surface an­
tigen (HBsAg) was negative by 
radioimmunoassay. Scrum <X 1 anci­
trypsin, ferritin, copper and 
ceruloplasmin levels were within 
normal limits. The patient had 
received no medication and did not 
abuse alcohol. Family history was neg­
ative for chronic liver disease but posi­
tive for hypothyroidism and juvenile 
onset diabetes in her mother and sis­
ter, respectively. Significant thrombo­
cycopenia and a prolonged pro-
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Figure 3) Sections of lrt·er from case cwo showing micronod11lar cirrhosis wich extension of the portal 
mflammacorv reaction into adjacent hepatic parench ... ma. (Hematoxylm and eosm x JOO) 

thrombin time precluded a 
percutaneous liver biopsy. 

A tentative diagnosis of autoim­
mune CAH was made and the patient 
was started on prednisone 40 mg/day. 
With initiation of therapy the patient's 
symptoms resolved and scrum ammo­
transferase levels fell co within normal 
limits. Serum alkaline phosphatase 
levels, however, remained elevated at 
four to five nmes the upper limit of 
normal. A percutaneous liver biopsy, 
nine months lacer, revealed cirrhosis 
with areas of piecemeal necrosis of 
hepacocyces (Figure 3). 

One year following presentation the 
patient complained of vague abdomi­
nal pains and diarrhea. Radiology of 
the gastrointestinal tract failed to dem­
onstrate any mucosa! abnormalities. 
Serum alkaline phosphatase was still 
elevated at 517 iu/L. An intravenous 
cholangiogram demonstrated normal 
filling of the right, left and proximal 
common bile duce and a gall bladder 
that was free from stones. The distal 
common bile duct was not well 
visualized. 

In January 1977, approximately two 
years following the initial presenta­
tion, the patient developed recurrent 
hematcmesis from ruptured gas­
troesophageal varices. A distal sple-

Pa t1ent 

#108274 

Figure 4) lntraoperaiive cholang10gram from 
ca.,e cu•o showing muluple arem of scriccuring 
(arrou,s) tt•ich only ~light proximal duccal di­
latation 
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norenal shunt was performed. A 
wedge biopsy of the liver confirmed the 
presence of cirrhosis with no portal 
tract features of chronll biliary Jisease. 
Following surgery the patient experi 
enced intermittent ahdom1nal cramps 
and diarrhea. In June lll77 aLute pan 
crcacitis developed with an elevation in 
serum amylase activity. An oral chole 
cystogram later rcwaled muluplnmall 
radiolucent scones within the gall 
bladder. 

In February 1978 a cholecvstecromy 
was performed . During this surgery the 
common bile duct was felt and consid 
ered co be thickened and fibrm1c . An 
operative cholang1ogram revealed 
multiple strictures of che common hilc 
duct. Proximal to the smctures there 
was only slight dilatation of the duct 
(Figure 4). Following surgery 1ntcrm1r­
tcnt abdominal cramps and diarrhea 
persisted. In October 1980, she devel­
oped severe right upper quadrant pain, 
lever and chills. 

Cholangiograms performed during 
the subsequent hospitalization re­
vealed mulciplc stmtures and dilaca­
oons of ,1trahepattc and extrahepattl 
bile ducts as well as multiple stones 
throughout the biliarv tree. Subsc-
4uencly. pigmented stones were rccu r­
rcntly extracted using nonsurgical 
techniques. During the course of a bili­
ary drainage procedure (Lholedo­
chojejunostomv) in December I 980, a 
third liver biopsy and a b1opsv of the 
common bile ducr Wl're obtained. The 
liver biopsy revealed urrhosis, nonsup· 
purative fibrous cholangitis (Figure 5), 
and the wall of the common bile duce 
contained dense bands offibrous tissue 
compatible with, hut not spec:ific for, 
pnmary sderosing Lholangicis. 

The patient ulumacely was dis­
charged with s1lastic irrigation 
catheters placed in hoch the right and 
the left hcpat ic ducts. Six months lacer 
\seven years following 111icial prescma­
rion) there was an exacerhanon of 
abdominal cramps and diarrhea. 
Colonoscopy at chat time revealed def­
inite mucosa] ahnormalilics 1n the left 
colon and multiple h1opsies of the in­
volved area revea led crypt abscess 
formation with accompanying 
polymorphonuclear leukocyte and 
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round cell infiltration, changes typical 
of ulcerative rnlicis. Long term oral 
sulfasalazine thcrap\ was presLrihcd 
for the colitis. 

DISCUSSION 
Autoimmune CAH 1s a disease thar 

predominantly affects young females 
in their second or third decade of life 
with a second peak 111 women over the 
age of 45. Fatigue, nausea and, in the 
younger age group, amenorrhea arc 
the most common presenting com­
plaints. On physical examination 
jaund1Lc anJ an enlarged liver and 
spleen may he found. lnmal lahoratory 
investigations typically reveal mi ld 
pam.vcopenia, elevated scrum levels of 
am111ocransferases and hypergamma­
glohulinemia. Eighcy-five percent of 
patients will be antinuclear ancihody 
pos1t1ve, and 80°0 anusmooch muscle 
antibody positive (10). lfblood dotting 
tests permit, a severe Lhronic aggres­
sive hepamis, or active nrrhos1s will be 
seen on liver biopsy (7,19). The 
characteristic h1srolog1<. feature of 
autoimmune CAH 1s :1u1ve piecemeal 
necrosis of pcriporcal hcpacocytes 
(3,20). The two patients presented in 
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this rcron possessed many of l he 
nbove features. ln addition, cliniral 
and scrum bi0Lhem1cal indices of the 
liver disease responded sausfoctorily m 
steroids, a finding entirely consistent 
with n di:1gnos1s of autoimmune CAH 
(21). 

As demonstrated by these rwo ruses, 
confirm111g the d1agnos1s of horh 
autoimmune CAH and PSC 111 the 
snme patient lan be very difficult. It 
was pamcularly difficult to esrnhlish 
the additional diagnosis of rsc 111 l nsc 
two. By definition, the dingnosis of 
rsc should not he made in 111dividuals 
who have had previous surgery on the 
hiliary trace, documented stones in the 
incrahepatic or excrahcpauL bil1:1ry 
tree, or in individuals who have hcen 
followed for an insufficient period of 
time to rule out a malignancy of chc 
biliary tract (22,23). Complications of 
biliary surgery, cholelithiasis an<l chol­
angiocarcinoma can each lead to the 
development of ,1 syndrome \\ith 
clinical, radiologica l and pathological 
features chat arc indisr111guishahle 
from chm of PSC. 

Although patient two hnd surg1Lal 
exploration of the common bi le duct 

Figure 5) The «·edge b10{1s:, of lrt•er from case !lcO .1hou mg nonsuppuratit·e fibrous cholan1;1m, 
oblici.:racron of bile J11ecs and marked penporcal bile 1casis u·,ch focal aggregate~ of actl[e inflamma· 
tron (Hemato.nlin and eo.1m x 100) 
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a nd intrahepatic stones documented 
by cho langiograph y, it is necessary to 
consider the riming of these events in 
relation ro the patient's overall course. 
At the time of initial presentation, 
three years prior to commo n duct sur­
gery and fi ve years prior to the demon­
stration of intrahepatic lithiasis, serum 
alkaline phosphatase level was a lready 
six times the upper limit of normal and 
remained markedly e levated, being 
unaltered by the initiation of cortico­
stero ids. Moreover, the first accurate 
radiologic examination of the patient's 
biliary tract (performed at the time of 
cholecysreccomy and thus just prior co 
exploration of the common bi le duce 
a nd two years pnor co intraheparic 
sto ne formation) demonstrated stric­
tu res of the proximal commo n hepatic 
duct, the right anJ left hepatic duns 
and sma ller incrahepacic raJiclcs. 
Finally, the h isrologic extent of the 
sclerosing process seen in the [ 980 bi­
opsy of the common bile duct and the 
subsequent documentat ion of chronic 
idiopathic ulcerative col itis are addi­
tional findings supporting a diagnosi~ 
of PSC in this patient ( 12,26). 

There are several possible explana­
tions whv PSC h as not previously been 
describeJ in patients with aULoim­
mune CAH and vice versa. One major 
reason may he that each of these dis-

REFERENCES 
l. Bartholomew LG, Hagedorn AB, 

Cam JC, <c:t al. Hepatitis and cirrhosis 
in women with positive clot rests for 
lupus erychemarosis. N Engl J Med 
1958; 259: 947-56. 

2. Read AE, Sherlock S, Harrison CV. 
Active juvenile cirrhosis considered as 
part of a systemic uiseasc and the ef­
fec ts of corticosteroid therapy. Gu r 
1963; 4: 378-93. 

3. Reynolds TB, Edmonson HE, Peters 
RL, Redeker AG. Lupoid hepattcis. 
Ann Inc Med 1964; 61: 650-66. 

4. Mistilis SP, Skvring AP, Blackburn 
CRB. Natural history of active chron­
ic hepatitis. I. C linical features, 
course, diagnostic criteria, morbidity, 
mortality anu survival. Aust Ann 
Med 1968; 17: 214-23. 

5.Chapman RWG, Arborgh BM, 
Rhodes JM, ct al. Primary sclerosi ng 
cholangius. rrview of clinical, chol­
angiography anu hepatic histology. 
Gut 1980; 21: 870-7. 

26 

eases has until recendy been associated 
with a relatively short median survival 
rime (autoimmune CAH 3.3 years (27); 
PSC 6 years [28]). Thus the likelihood 
of a second disease appearing during 
rhe relatively brief course of the prima­
ry one was quite remote. Prolongation 
of survi val of patients with autoim­
mune CAH with corticosteroids (23) 
and improvements in ability to diag­
nose PSC at an earlier stage (through 
the advent of multichannel biochemi­
cal testing of serum a nd more accurate 
biliary imaging techniques) (5) have 
extended the known survival period 
for both diseases, thereby enhancing 
the likelihood of both diseases being 
detected in the same individual. 

A second reason , and one chat is 
particularly relevant to case rwo, in­
volves the incidence of hepatic scone 
forma tion in patients with hepatic cir­
rhosis. Many patients with a utoim­
mune CAH, by the time of presenta­
tion will already have histologic 
evidence o f establ ished ci rrhosis o n liv­
er biopsy (l ,3,+). Because hepatic ci r­
rhosis can be associated with the pro­
duction of pigment gall scones by the 
liver (29,30), cases o f sclerosing chola n­
giris could inadvertently be attribu ted 
to intrahepatic lichia~is rather tha n to 
a primary sclerosing process. Early 
cholangiography, in a patient with 

6. Wiesner RH, LaRusso NF. Clinico­
pathologic features of the syndrome of 
primary sclcrosing cholangitis. 
Gastroenccrology 1980; 79: 200-6. 

7.Soloway RD, Summerskill WH, 
Baggenstoss AH, et al. C linical, bio­
chemical and histological remission of 
severe chronic active liver Jiscasc: a 
controlled study of treatments and 
early prognosis. Gastroenterology 
1972; 63: 820-33. 

8. Thomas HC, De Villiers D, Porter B, 
et al. Immune complexes in acute and 
chronic liver diseases. Clin Exp 
lmmunol 1978; 31: 150-7. 

9. Bodenheimer HC, LaRusso NF, 
Thayer WR, er al. Elevated circulating 
immune complexes in primary scle­
rosing cholangitis. Hcpacology 1983; 
3: 150-4. 

10.Doniach D, Roitt IM, Walker JG, ct al. 
T issue antihodics in pnmarv biliary 
,irrhosb, auivc chronic (lupoid) hepa­
titis, crypt0genk cirrhosb anu ocher 

auto immune C AH a nd cholestatic fea­
tures or cryptogenic cirrhosis, would 
likely diminish the frequency with 
which PSC is overlooked in t hese pa­
tients (5) . 

The results of a report by Shepherd 
and colleagues ( l 2) provide i ndirecc 
evidence that PSC may coexist with 
autoimmune C AH more often than 
has previously been appreciated. In 
their study, greater than 80% of chron­
ic ulcerative colitis patients with 
abnormal liver c:nzyme tests had chol­
angiographic changes consistent with 
PSC. Thus, a sign ificant portion of pa­
tients with chronic ulcerative colitis 
a nd autoimmune CAH would presum­
ably have evidence of PSC, were chol­
a ngiography performed. 

Typica lly, the li ver diseases associ­
ated with inflammatory bowel disease 
fo llow t he onset of bowel signs or 
symptoms. In the two patients 
described in the present report the op­
posite was observed. Whether this 
finding might serve to identify individ­
u als in whom autoimmune CAH and 
PSC are likely to coexist remains to be 
determined. A persistently elevated 
serum alkaline phosphatase fo llowing 
an otherwise prompt biochemical re­
sponse to the initiation of corcicostc· 
roids might further suggest the coexis­
Lence of t hese disorders (3 1-33). 

liver diseases and their clinical implica­
tions. Clin Exp lmmunol 1966; I: 23i. 

I !.Jensen OM, Mcfarlane IG, Portmann 
BS, er al. Dccccuon of antibodies 
directed against a liver-specific mem­
brane lipoprotein in patients with 
acute and chronic active hepatitis. 
N Engl J Med 1978; 299: 1-7. 

12.Shepherd HA, Selhy WS, C hapman 
RWG, cc al. Ulcerative colitis and per· 
sisrcn t liver dysfunction. QJ Med 
1983; 208: 503-13. 

13. LaRusso NF, Wiesner RH, Ludwig J, 
er al. Primary sclcrosing cholangitis. 
N Engl J Med 1984; 310: 899-903. 

14. Silva H, Hall E, Hill KR, er al. Renal 
involvement in active 'juvenile' cir­
rhosis. J Clin Pacho! 1965; 18: 157. 

IS.Smith MP, Loe RH. Sclerosingchol­
angiris. Review of recent case reports 
and associaccu diseases and four nc,, 
cases. Am J Surg 1965; 110: 239-46. 

16. Viteri AL, Hardin WJ, Dyck WP. 
Peyronic's disease, anu sclcrosing chol 

CAN j GASTROENTl:ROL 



angi tis in a patient with ulcerative 
col1ti:.. Am J Dig Dis 1979; 24: 490-1. 

li'.Eddlcston AL\VF. W11l1ams R. HLA 
system and li ver disease. In: Popper H, 
Schaffner F, eds. Progress in Liver Dis 
ease, Vol Vl. Ne,~ York: Grune and 
Stratton, 1979: 285. 

JS.Schrumpf E, Fausa 0, Foore 0, t·r al. 
HLA antigens and immunorcgulatory 
T celb 111 ukcrauvc colius assoriate<l 
with hepatohiliarv disease. Scand J 
Gastrocnterol JQ82; 17: 187-91. 

19.Albcrci-Flor JJ , Jeffrn L, S1:h iff ER. 
Primary sclcrosmg cholangitis oo.:ur­
nng in a patient with systemic lupus 
cryrhcmatosus and diabetes mell1tus. 
AmJ Gasrrocntcrol 1984; 79: 889-91. 

20.Ruyon BA, La Brcc4ue DR, Anuras S, 
et al. The spectrum of liver disease in 
system1L lupus erythematm,is. Am J 
Med 1980; 69: 187. 

21.Schalm SW, Korman MG, Summer­
skill WHJ, ct al. Severe chronit acrivc 
liver disease: prognost1L signifi..:ancc of 
initial morphologic. patterns. Am J Dig 
Dis 1977; 22: 973-80. 

22.Scheucr PJ. Chronic hepatitis. In: Liv­
er Biopsy lntcrprerauon, 3rd edn. 
London: BaillicrcTindall, 1981: 102-
17. 

23. Wright EC, Sccf LB, Berk PD, ct al. 
Treatment of chronic anivc hepatitis: 
an analysis of rhrcc controlled trials. 
Gasrroenterology 1977; 73: 1422-30. 

24. Thorpe MEC, Sheucr PJ, Sherlock S. 
Primary sclerosing cholangitis, the 
biliary tract and ulcerative colitis. 
Gut 1967;8: 435. 

25. Danzi JT, Makipour H, Farmer RG. 
Primary sclcrosing cholangitis. A re­
port of nme cases and clinical review. 
Am J Gasrroentcrol 1976; 64: 109- 16. 

26. Scheuer PJ. Biliary disease and cholcs­
tasb. In: Liver Biopsy Interpretation. 
London: Baillicre Tindall, 
1981: 36-60. 

27. Kirk AP, Jam S, Pocock S, ct al. Late 
results of Royal Free Hospital con­
trolled trial of prednisolone therapy in 
hepatitis B surface antigen-negative 
chronic active hepatitis. Gue 1980; 
21: 78-83. 

Autoimmune CAH and PSC 

28. T.'ln EGC, Warren KW. Diseases of the 
gallbladder and bile Jucrs. ln: Schiff L, 
Schiff ER, eds. Diseases of the Liver. 
Philadelphia: J.P. Lippincott Co, 
1982: 150759. 

29. Bouthier !AD. Postmortem study of 
the frequency of gallstones in patients 
with cirrhosis of the liver. Gut 196t); 
10: 705- 10. 

30. Nicholas P, Rinaudo PA, Conn HO. 
Increased inudcm:c of Lholclithias1s m 
Lacnncc's c1rrhos1s: a poscmortem 
evaluation of pachogencsis. 
Gastroenrcrnlogy 1972; 63: I 12 21. 

31.SchrumpfE, Elgio K, Fausa 0, ct ::ii. 
Sclerosing cholangitis in ulcerative 
colitis. Scand J Gastrocnrerol 1980; 
15: 689-97. 

E. Perret AD, Higgins G, Johnston HH, 
ct al. The liver in ulcerative colitis. Q J 
Med 1971; 40: 211-38. 

33.0lson R, H altcn L. Concum:nce of 
ulcerative colic1s and chronit acc1vc 
hepat1t1, dm1cal course and result of 
colcuomy. SrnnJ J Gastroemerol 
1975; 10: 331 4. 



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com




