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INTROOUCT10N 

L)..)."tit'~,t\)n is incrt,1~in~lr a~ni.~ •1 

,\ ,n.liv, h{>,1hh prohicm .rnd \\\>flrJ He.,!th · 
O~~,w~.,tionh.1, ~i:,"<lictt."<l th:1t by the- yc.u 
20!·0. tsl-t'p1l~~1t"n \\ ill l~ the ')L-cond most 
(wn:non r~u,c ot m-01 bidit\' wnrldwidt.~. 1 The 
p,1th0t.-.hv-:-.iok,~,-of l"kpT(':--$1\'(' disoi-der is very 
<.'Pmple~ ,,~ ;,;1..'rt' ,He mtiltip!c etiologicJI 
i.1(1N~ t~X'l'Jl:ng in .m inter.1cti,·c fashion to 
m,,kl' th<' per--on vuln('r,1ble 10 depressive 
t'pisod~. TI,i~ ,,rtid~ Jllemµts to ~xplore the 
link bctw1..-X'l'I dcp:e~~ion and inrbrnmatory 
t-~\X-l':-SL"S.. 

Th-t.• link betwC'en inil,1mmation .ind 
d1..'!,v'-~1on ,v,1:-notro froff, the studiL':-- 'sickness 
beh .. wi{,ur..1ncl depres.,ion • and 'the m,1eruf)h,1ge 
tht..·'ory oi dcµn:: .. ~ion.' Association between 
rhrnnic immune Jctiv,Hion in medical 
di~order:-. with an inflam~1.·uory 
p .. ·nhophysiolo~wJnd depression; 
immunotherJpy for cancer .ind hepatitis C 
,:md ageing w,1s e.xplorcd.:!· 1Reccnt!y, there 
. .1re many studies reporting that other risk 
f;:ictors for depre:;sion such JS psychosoci;1I 
srn.--ss, psychmoci:il trJun1a, sleep disturb.me-cs 
Jnd p.1in increase inflammatory processes. 

IMMUNOTHERAPY AND DEPRESSION 

II has been observed 30-45'}'., oi patients 
rccci\·ing .1lphJ imcricron develop deprc~sion 
as ,1 sicJc effects.\-\ higher rate oi P5ychic1trir. 
illne:;.,; exists in µ.:1tient!-with hep.ititis C than 
in gcnCT,11 populJtion which 01 .. 1y b<: clue to 
the sid(• eifects oi alpha intcricron 
~dminis1r.,tion or direct neurotoxicity or the 
hqJ.1titi~ c- virus- ir5el1:_ Hmvcvcr. interferon 
tr(\11ment u~t1:I ior other dise.1ses including 
rn.ilinnant 111el,1noma ,ilso c.wses 
ncurof)'}'Chi.:itric side eifcds. ThL:5_. \\ here ,1 

µrc1-inibmm,1tory cytokine is u,ed to tre~t .1 

di~'Jsc. it .:il_;;o .iµp1..',w, to directly cJu:-e ~1 

dcprc-:-:-in~ illness in J c:.isnir,c .. i:1t pruprn1iun. 

Mcchanismunderlying infl;unmJtion ~ntl 
dcprc:;sion : There art: st:vl'r.11 mech.rnisrn~ 
which h;1vL· h~'<!n suggested lo c.xp!.1 in the link 
Jx:twt~n inil1rn1nJ:iun ,ind dcµrcs:;ion. 

Direct action of cytokines on the brain : 
Cytol..:incs ::idminisrcrcd exogenously to trc.it 
illness such .:is hepatitis C can cause 

·neuroµsychi;1tric side effec.1s which provide~ 
evidence that cvtokincs c,1n directlv affect the , ' 

... : brain . ..-The r.i.ised pro-inflammatory cytokincs 
;;'.:/ _i, °<profile observed in depression suggests th,1t 
;:,,;}.} :'.>the rai!oed cytokincs levels may he producing 
ir,~t? ,,,_.sympt~lfns. hy exerting a direct efiect on the 

{brain/:_panicul.irly hypoth<1l.1mus. ,;Simil,.uly 
:Wa,:1": .a;Jso hypothesizes that pro-inflammatory 

li.),~o,iiles:i.s responsib!t for initi41ting changes 
• ~lhe'.:an~,odal.1,b · 

t-·>."~;·, °o ·• b 
;,: •·.Effects on the immune system : Depression 
<.~,i~oC:idtCd with elevated levels of 
".:/~rtiphin-re-leasing hormone!CRH) in the 

:~JJ!.r:al nervous sysfem (CNSl. In vitro studies 
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h.wc sugocstcd that centr.11 doses of CRH CJn 
clccre..1s~

0
both cellubr Jnd humor~1I immune 

re!>ponscs as well as n,1tur;:il killer cdl acri_vity 
which therefore illustrate one possible 
mechJnism by which depression can induce 
the immunosuµprcssion. lncrc.1scd b,-els of 
circubting c.itcchol.1mincs.ind neuropeptidcs 
y is found in people \'vith depression. These 
seem to h .. wc strong predictive v~iluc regarciing 
decline oi n.1turJI 1-:iller cells response.; 

i\lorc recent rcscJrch in this field w;:is 
perfonned in the context of clcprc~sion induced 
by alphJ interferon which shmvs tlur mood 
and cognitive symptoms were highly 
responsive to µrc-tre;irment with µ~iroxetinc 
whcreJ~ neuro-vcgct.,tive syndrome (decrca:;c 
appetite, sleep disturbJnces. motor n.:t~ird.Jtion) 
did not respond to ,1ntidcprcss,1nts.- This 
suggests that there m.1y be different 
p,1thophysiologic.:il mc>ch.rnisms c:wsing the 
:lffcctive and cosniti\c symptoms according 
to the effects on the immune system. 

Cytokines and the HPA axis : Some 
p~uicnts \vith depression e.xhibits hyperactivity 
or hypothJlamic - µituir .. ,ry -adren.:il Jxis 
chJr,,ctcriscd by h>'pcrcortiso!c;:1mia. Pro­
inrbmm.:itory cytnkinc~ ,irl' ,Ktiv~lturs of the 
HP..-\ J.Xis and there is evidence rh .. .lt ~rsistently 
raisccJ pro-inilamm.uory cytokincs levels 
counteract the normJ! ncgcltive t1.-•edb,1ck looµ 
where by r.iisccl corticostcrnid levels "'-Otild 
reduce HPA .,.,is .,cti\'ity. l,Jised curtisol is 
,11::o .,ssociJtc•cl with inC1l·,1st:d ,111xicty .ind 
it.•,1r hchJvimir Jnd \\ itli dt:cre,lSl'\:I .ibility to 

m,,nage sociJI stre~s.:--.-\con-;:st<:nt iindin~ is 
that c.1·tc,l-:incs which nwdi,lie inn.He im~unc 
responses Jlso incrc,ise the release of CRH .. 

lncreJsed CRH is J reliable finding in 
m.:ijor depressive disordL'rs JS evidenced by 
increased cerebrospinal fluid concentr,1tions 
of the hormone> .ind increased CRH mRNA 
Jnd protein in post-mortem studies of the 
hypothalamus of individuals who h.:is had 
depression. Clinic.ii cvidc-ncc in support of 
this is based on the lack of suppression or 
plasma cortisol following the .,dministrati-on 
of 1 mg or the synthetic glucocorticoid 
dexamethasone;which is the b,1sis of 
de.xamcthasone suppression test (DST}, a test 

that was one time beli'e"d to be J '.':ir.:•Ct:.'.c:/ 
mc.1rker of major dep.ressr,;n_J 

• ' ..l..-;t -~ re•~-- .... ,.; It has been rurtner 5u~g,:~,cc 1, '"' - J -" , -c 
induced aet:v~rion er :he ri? . .t. -1:::s ·;-«/ 
represent ;i risk r;:1cror ror ,:::epr2siic,~.:..~is;-;•, 
infl..1mm.:1tor1 cyrok.ir.es :~;J.·,c- t:1::•..:r. ::i~1.:,1."C•r· ~< 

' 11 • •• • • - ,,, 'C''C•'•·•-c·p• Jlter ne.Jrly J , J..',:-t::C5 •.Jr o'L.: ., ·- • - '-

receptor functionir:g -:1:-d. ri,,=. s'/r,1 
d . J • ._ • ' ~---- -,Jrc~O,•~t~ tr;:ins ucnon p.:itr.•,,,,ays Jy 1\1, •• , •• , '- .......... -·· 

Jrfecr glucocorticoid recep.t0rs. 

Effects of inflammation on r.-eurog~nesis: 
There is evidence rn.1r hppuar.:µ.ii ·~ 1.:1L.r-i.t.::- s 
reduced in de.i:;ression ':itJ rnar r.i~]ccc.;r-:-c.J. 
function~ includinc::, reGJi: ar.:. i:T'!]..}ir..:r~ :r, ,-,;:; f~r 

deµre..,;sicn. Pre-clinic1i ~adies ... ;;;es· -:-,,r 
interleukin Tb can imp.1ir r.e~rcq?•-c'.:---;·5_ :r 
cxcloring a pctentia! r,--:ECh.Jnis-;--; 1..:.rc1_;-!·~·,in: 
de

0

pression induced by ..,lpr:~1 i,-r~r..::r::-1: 
trc;:itnicn t, there ,_.,,, J.5 dr:_; s:.1.::re=.~ .... •c 
neuro:;.cnt.'Sis in rhe denr;:r-~ Jr.Li. :r.rericLk:r­
! b µl.:1yt..:"d ,1n cs-::er:-:J! rc,ie 1•1 ~~.l::­

suppre~sion .. '•! 

The anti-infbmm.:itioo· Jcti~f-t.,..,_ !=~· 

antidepressant : Therr.~ is 3r '.;"'-· ;i~g <:..'"', 1·c1..:1~c.: -~ 
sug,i;est th;ir cunrr0n • ·, :...:.:,t:s. 
Jntidq.Jr~:-:-,,:·1tcfrt.:~~ .:,::.,::: ~n•.: .•• ~-'~ -
infl.:11nn'.Jtory JJll.,1.:i~rri~~- !:1 ,,:·,,t· :,;, ,··,:'. 
~ug~t:~ts ti1t1tJntid~1~r1:=~~ii ... i~ Jr~ ..::i:-1,. ~: ~4-_i t_:-,- ... 

µruduction u:· ir.r~rie:nJf"l-·.:J;.,....1••.-: • ! :-...,_ • 

indcµender.t 1)1 rneir t:r-=-o::•-'.:- 1:-r~ 1,'Cl':1'..:i":'\!'·1:· 

block 1d•-· (Jlh1,.•r ,;;tt..a·1;, •. , ,,,,; ·- .,,, • .;, .... ,.,-,·1, • 
• (. - l.._ • • • , l. -~ l ._ _ i,, ~. _ '-' • L' "· '-., _ --,..~~ _ ... ...! 

~in1i\Jr t::·i7'-\ct:: il•~~:,l' .. ::~,~ •:thcr un.:--i~·tr:l:,''!1"\ .. :Lt-'1 .. .: 

C'\"\l~i .... ,.._ lnc.-1• .::1,,\, t q-..·, ·u1·· r ... L·1...·,, .. ....,., - ~. ~i. ·_ • ._ • ' - • , ~• • .::,- - I ._.. _ •. 1 , ,·, ..._ I 

alnh,..1 :Tl"f--; 1·1,:, ,r;·ur'•·-=-h. ,. ·,·,"•'"·~•".;. ._, .. , t"' -~ .. • - • - ., . -,- .... '\.. . \, t.. 

,rntideprc~:--cnr:,; c-.. w ;lL'"t ::> •~1,r:-:._< ~c: -·~,_-

mcch~rn1srn r::::-i)cnsiblc rur :n(r:...:.:::xu l. ·~'"CK.'.: :c 
productiorL 1' • 

A hyµotht!si...~ is thJ:: i{r dt::.µn.:.s-s:c..Tr-;-. 1r ,'.::- n~'­
intcrplay bcti.ve•..:11 th~ HPA J.~i~ .:;n} ·:~c 
l.""'-tokine S\'5i.t21n th4.,: IS cii<-tur•,,,.,,1 ii'-=..;· -:.."1Tor,·<;•1•,~ ·z '- - ~·'--\.J... .~ ... -'-C""l.:"'-- ,,_. 

th.:it HPA .. 1,15 ~K"tiv1:y in J~tc -::0::.:r-::-:=-::i1...·r. 
suppresses e:,tokinc r ... ":u!..::.:-1 . .1r·, :-r~cd"'.1:-i~~-~­
;rnd succ-e-ssiu-1 antid~pre:::-s~nr tf'l-.!Jt•.r~,::!'; 
norrn.ali~es this ri;::btio,~:J,iiJ. nThcr•~ s .::-:s~·1 

evidence th,1t non ph.c!r:"":1,1(,.:uti;..·,1 t ~:-:.:.,~L;-;-'~f"t 

for dt:prt:Ssion e.-"-~rts ~1n C;;tr•=ct uc r1.,e :,".':"1:'.'Ll~t:: 
s~tcm i.e-~ anci-c-.. ""t . ..;'.:1"" ,::,.;.;"'.~ 1·.:-, - .. , ... '-.i"-'-•-'-. '-.,ti,,~ •. 

The .1ntidepre-ssan:t ~ffe~t Qt .:n~~,tz...,Ju~ 
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tn"~\tm~ot : llw ,,::-~v, i,Hion l'.l\'IW<'«'I\ ,,dvt't Sl~ 

1..'n\\~tinn.d '.'>t,Hc~ ,1nd 1h1.'l1tn,Huid ,uthriti~ do 
l',i:,t~ ,md ::.tudil"i if1und th.it pn•,-.,k•nn• oi 
d('pn•,sio1l i-. inCl\'.1'-t'<f in ., 1)4.>pul,llion of 
~,nient$ with rfo.·um,1toid ,ttth1itt:-. 11 The drng 
u:--.t,I t\)r tlw l1l\llt1,('nt ni 1h1.·un,.Hoid ;utluiti~ 
.md p~t,ri,--.si:-h,1s lX'<-'ll shown ll1 1clicvc both 
tht• ,yinptom, ,•i p~l)ri.hi:--.,nd dt•prl'~:;ion .,ml 
i.,ri~ut" ,l'.'S,Ki,Hed with it. 1

..i .·\ntidqH,•~--~HHs 
h,,\·i..' l'<'i.'n it)uf\d I\) 11.•vt'tSed n1.1jor deprl's.;;ion 
tn~h,c1.'i.l by C) tl)l-i,w tht•1-;1py.1~ Stlldy ,,lso 
'.-hn,,1.xt th.1t th1.• ,rntidqm .. :s,,mt e:xhibit ,, rn,,jnr 
,,,pid <.mset oi ,\Ction ii .,ugment<'d with 
,,spirin. "• 

CONCLUSION 

. "··;_Although there is little C\'id1..'I\Cl' th,1t ~nti­
• . ,_, iqili_mmatory dru~ i~ l'ffc-ctive ,1s monothcr.ipy 

. . ·_;:(',~depression, there is cvi<knce th.,t ct.1nern.--pt 
. .'/ ;'\~;{::_hlt1)\11ti~TNF cfru~l h,1s ,, hcdonir effect. Pre­
}t?/'."'.>~Hnic~I \\.'Ork implic-:; th~t Olhcr ,Hlti-cytokinc 
, ':"}/;.:':~ ')reatments m,1y rt•duce the dr't~<·ts of 
;·::<::'. > ;·,-::: psyc.hoso<;iJI strcssors .... Thert~ is much stronger 
~- "' -~·-J,t evi~l'.l('~ lhanhc existing ;,nti-dc-prcss~rnt clr~1gs 
• : . ... · \ :"·~h:;o· ·pos~scs • anri-inil~1mm,,rory pn)pc, ties. 

•• : Both, _clinical - .ind predinic,11 studies h.we 
. . '" • shO\\"h th.,t -antideprcss;mt c,1n redun• levels 

or pro-intlamm.1tory c-ytokincs. Und(•rstancling 
,. . the .. rcl~tionship herween dept Qssion .inn 
•;J • ~<>m.nic disc~,se can ()('us~i"ul in p,nienl c,ire. 
:t>\- • ;Simply rcalisi11s that depression is i.ir more 
.:r.•·>\: , ··_tikc_ly_ to occur if pJticnt is physic~1lly or 

• n•cdic.:ifly ill. especi;illy in the context ot 
certain discJSC5, c,1n help cMI}' idcntiiic.:uion 
~nd m;u,agement. Thu~. there' i~ stron~ 

t•vidt•nc·t~ th,H tlwu, t~xist ., linkhetwetm 
intl,Hl\lll,Hion ,md dt•prc-~ion. 
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