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KPATAK CALPXAJ: CnHapom xpoHuuHor 3amopa (CX3) ce peduHnwe yapyxeHowhy ayroTpajHor 3amMopa ca Buile comat-
CKMX cumnToMa. LI Haler nctpaxmsarba je 610 aa Npoy4rMo OArOBOP KOPTW30Ma Ha CTUMynauujy manum gosama (1 ug)
ACTH, xopucTehun npeTxofHo nposepeHy metogonorvjy. OaroBop KopTrsona ko obonenvx og CX3 ynopeamnu cMo ca
OfrOBOPOM KOJ 34PaBUX 1 KO MaLmjeHaTa ca Cynpecujom XmMnoTanamo-xmnodusHo-aapeHanHe 0CoBuHe 360r AyroTpajHe
ynotpebe KopTukocTepouaa. KoHTponHa rpyna (K) ce cactojana of 39 ncnutaHumka, rpyna ca MHCyduumjeHUmjom Hanoy-
6pera (MH) of 22 ncnutanuka, a CX3 rpyna of AeBeT ncnutaHuka. lNopact koptrsona Tokom ACTH TecTa (eduHmncaH kao
pa3nvika KOHUEHTpaLWja y AaTOM 1 HyNTOM MUHYTY) y 15. 1 30. MHYTY 610 je 3HauajHo Behu y K rpynu Hero y ocTane fage
rpyne, namehy Kojux Huje 6uno pasnunke. H1 y opyrum MCnuTBaHUM NapameTpuma Hinje 61no pasnvke nmehy rpyne ca
CX3 1 MH. MehyTrm, nocToju jacHa XeTeporeHoCT ofiroBopa koptuzona y CX3 rpynu jep je oa AeBET UCMUTaHWKa NeT MMa-
710 0AroBOP CvYaH K rpynu, 4OK Cy YeTrpu Umana ogrosop civuaH VH rpynu. Oumto je ga y CX3 nocToju xeTeporeHocT y
0[iroBopy Kope Haabybpera Ha cTumynaumjy ca ACTH v aa jegHa rpyna 6onecHuka ca CX3 nMa CHUXEHY OCET/bMBOCT KOpe
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Ha cTumynaumjy ca ACTH, kaksa ce Bvha vy ceKyHaapHoj nHCyduumjeHumnju Hanbyopera.
KrbyuHe pedu: CUHOPOM XPOHUYHOT 3aMopa, MHCYduLmMjeHUja Kope Hanbybpera, ACTH TecT.

YBOJI

Cunpgpom xponn4Hor 3amopa (CX3) je nepunucan Ha
OCHOBY YAPY>KEHOCTM AYTOTPajHOT 3aMoOpa Ca YeTUPU
VU BUIE CUMIITOMA HaBefeHux y Tabenn 1 y Hajkpa-
hem Tpajamy op mect Meceliy, a y OfCycTBY JpYTUX CO-
MAaTCKUX WM 030M/BbHMX IICUXVjaTpUjcKux 6omect [1].
Mebyrtum, oBa gepunnnmja camo omoryhasa KIMHNYKY
AMjarHOCTUKY 6OJIeCTH, anu He TOBOPY HUIITA HU O
€TUOJIOTHj !, HU O IIATOTeHe3V OOeCTI.

CrmmuHoct 3HakoBa CX3 1 3HaKoBa MHCy(UIMjeH-
Iuje Kope Hasbybpera HaBena je UCTpaKuBade Ha JC-
IUTKBambe XUIOTANaMO-XUIO(pU3HO-afpeHaTHe 0COo-
BrHe (XXA). IlpBe cTymmje cy mokxasaje IOCTOjaibe
yMepeHOT He[OCTaTKa ITyKOKOPTMKON/A, BEPOBATHO
LIEHTPA/IHOT IopeKna [2]. Y mamuM ucTpakupamuma
II0Ka3aHo je fia je cHyKeH ofrosop ACTH Ha ctuMy a-
1ujy sasonpecunoM [3]. Ogrosop ACTH Ha cTumyna-
1ujy ca CRH 610 je uay cMarbeH, WM Heu3MembeH |2,
4-6]. Mehytum, pesynraTu NCIUTUBabA OATOBOPA KO-

TABEJIA 1. CDC kputepujymn 3a gnjarHosy CX3.
TABLE 1. CDA Chronic fatigue syndrome diagnostic criteria.

pe HanOybpera Ha cTumynauujy ca ACTH Hucy 6unu
jemnosHauyHu. Heku ayTopu cy Hamum fa je CHMKEH
MaKCMMajaH OJTOBOP, IOK Cy APYTHU HALTY HOpMasaH
oxnrosop Koptusona u DHEA kop nmanujenara ca CX3
[7-10]. Cxor (Scott) u capaguuuu [10] cy Hamwm na je
HOPAcT KOPTU30/Ia 3HAYAjHO Mamby KOJ 000Ienux of
CX3. OBa rpyna ucTpa)kuBaya je KoJi HEKMX IaliMjeHa-
Ta Hall/la ¥ 3HA4ajHO CMameHe BeMndYMHe Hafbybpera
[11]. OBakBM pa3HOMMKY U HEKOH3UCTEHTHU pe3y/Ta-
TV MOTY Jia ce objacHe 1 XeTeporeHomhy nonynanuje
jep je CX3 6ornecT 13a3BaHa BUIIECTPYKUM Y3POLMMA,
a7i M MeTOJOMONIKUM pasnynKaMa usMehy crynmja.

IIVJb PATTA

[Iwp Haluer ucTpaxkupama 610 je ja IPOYINMO OATO-
BOP KOPTM30JI1a Ha CTUMY/IALMjy MaauM fosama (1 pg)
ACTH, xopucrehy mpeTxoZHO IPOBEPEHY METOLOJIO-
rujy [12]. Onrosop xopTmsona xop obonenux ox CX3

OYTOTPAJHM 3AMOP YOPYXEH CA
YETUPU WU BUWIE CNIEAERUX CUMIMNTOMA

PROLONGED FATIGUE ACCOMPANIED WITH
FOUR OR MORE OF THE FOLLOWING SYMPTOMS

1. Nopemehaj namherba UK KoHUEHTpaLwje

2.bony rpny

3. OCEeT/BUBOCT LIePBUKANHUX MM aKCUNAPHUX TMMAOHKX »Ke3aa
4. bony muwmhimma

5.bon y BuLe 3rnobosa

6. HoBoHacTane rnasobosse

7.Ocehaj ymopa nocne cnasara

8. [lyroTpajHu 3aMop Noc/ie Hanopa

1. Impaired memory or concentration

2. Sore throat

3. Tender cervical or axillary lymph nodes
4. Muscle pain

5. Multi-joint pain

6. New headaches

7. Unrefreeshing sleep

8. Post exertion malaise
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TABEJIA 2. KapakTeprcTuKe UCNUTUBaHUX CybjekaTa n ogrosopa kopTtusona Ha ACTH.

TABLE 2. Characteristics of the studied subjects and their cortisol response to ACTH.

KOHTPOIJIE NHCYOULMIJEHUMWIA HAOBYBPETA CX3
CONTROL ADRENAL INSUFFICIENCY CFS

Crapoct (ropve) 37.8422 434426 350+1.8
Age (years)
TexuHa (kg)
Weight (kg) 69.5+2.5 72.8+2.7 60.3+3.5
[o3a (ng/kg)
Dose (ng/kg) 152406 14.240.6 17.1£1.
[oza (ng/m?)
Dose (ng/m?) 570+13 559+11 604423
Hectumynucann koptmson (nmol/l)
Baseline cortisol (nmol/l) 410+24 368452 441465
MopacTy 15. MuHyTY (nmol/l) % .
Increment at 15 min (nmol/l) 22320 5248 97+27
Mopact y 30. muHyTy (nmol/l) * *
Increment at 30 min (nmol/l) 281426 115+23 139+44
Mopact y 60. muHyTy (nmol/l)
Increment at 60 min (nmol/l) 206431 126433 115436
Makcvmanan nopact (nmol/l) 314427 175428" 205437

Maximal increment (nmol/l)

* p<0,05 y nopehetby ca koHTponom; * p<0.05 comparing to control

YHOPEeUIN CMO Ca OIFOBOPOM KOJ 3/[paBUX M KO IIa-
nujeHaTa ca cynpecujoM XXA ocoByHe 360T [yToTpajHe
ynoTpebe KOpTUKOCTEpOnsa.

METO]] PAJIA

Oprosop KOpTU30JIa aHAIM3MUPAH je Y TPY IPYIIe VCIN-
TaHMKa: KOHTponHOj (K), ca mHcydunujennujom xope
Hanbyopera (MMH) u rpynu obonenux ox CX3. Kon-
TpOJIHa IpyTa ce cacTojana of 39 ucnuranuka, VIH op
22 ucnuranuka a CX3 rpymna of fieBeT MCIMTAHMKA.
IMopjauu o uCOUTAaHUIVIMA JATH CY ¥ Tabemu 2.
Kpurepujymn 3a nsbop ucnuranuxka 3a K rpymy 6u-
JM Cy: §a y aHaMHe3) HeMa IIOJaTaKa O 3aMapamy, [ja
HeMa II0flaTaKa 0 XpOHMYHUM 60/IeCcTMMa HH O IICUXMja-
TpUjcKuM 60IeCTHMA, Ka0 U 0 YIOTPpebU aNKoXosa Wik
HeJJ03BOJ/bEHMX CYIICTaHIM, [jJa TOKOM IPETXOJHOT Me-
cella HUCY 6OIOBaMM HUTYU KOPUCTWIN JIEKOBE, fla TO-
KOM IIPETXOfIHE ABe Hefie/be Huje OUIO IPOMeHe JHEB-
HOT puTMa (CraBame — OyLHO cTame), a Cy PUsMKaIHN
mpersie 1 1abopaTopyjcKa UCIUTUBAKBA (PYHKIIMjE je-
Tpe u 6yOpera 6um y rpaHuIiaMa HopMaie, ga Huje ou-
JI0 3HAaKOBa 3allajbelba, MHPEKIMje M aHeMuje.
Wcenuranuny y VIH rpynm cy ne4eHy KOpTUKOCTEPO-
upuMa 36or I'pejscose (Graves) odpranmomnaruje. [Ipe u
TOKOM TepaImje TupeonsHa GyHKIuja Kog oBuUx 6ose-
CHMKa O6ua je HopMasHa. Jledeme je Tpajano LiecT Me-
CellM M CacTojajio ce Off HMIECT TePalujCKUX IMKIIyca.
CBaky IIUKIYC je TMOYMIbA0 ca Ba flaHa MHTPaBeHCKe
npumene 500 mg METUINIPENHU30IOHA, a HACTAB/bao Ce
ca MepopaTHOM IPYMEHOM IIpeJHM30Ha, MOYeBIIN ca
40 mg n cMamwyjyhm gosy 3a mo 10 mg negerpno. ACTH

TecT pabeH je Tpeher umu 4eTBpTOTr AaHa IO MpeKUAY
MOCTIeET IMKITyca KOPTUKOCTEPONIHE Tepamnje.

CX3 je mujarHOCTMKOBAH Ha OCHOBY KpUTepujyma
Centers for Disease Control and Prevention n3 ATaHTe,
y mp>xaBu Ilopuuja (CAJL) [1]. CBu obonenu cy 6mmu
HeTa/bHO MCIUTUBAHM [ja OU Ce MCK/bYYMIN OPraHCKU
y3pOLM BUXOBOT 3aMopa. VIcmuTaHMLM U3 OBe TpyIe
Takobe HICY y3uMaIu JIeKOBe y IEPUO/Y Off Mecell JaHa
Ipe n3Bobema TecTosa.

Huckopmosuu ACTH TecT 3alI0YMIbA0 je Y 0caM 4aco-
Ba MHTpaBeHCKOM uHjeknujoM 1 pug ACTH (TaneHuxa,
Beorpan). Ysopuu kpBu 3a ofipehuBame KOpTr3omna y3u-
MaHu cy y Hynrom, 15, 30. u 60. munyty. KopTuson je
onpebuBan npumeHoM pagmoumynoeceja (Kort RIA-CT,
INEP, 3emyn). Koeduunjent Bapujanuje yHyTap mpu6o-
paje 5,8%, a usmeby nBa npubopa 6,5%.

[ogaum cy mpencTaB/beHM Kao Cpefiba BPeNHOCT +
craHgappHa rpemka (SE). 3a CTaTUCTUYKY aHa/IM3y KOpU-
thes je ANOVA tect ca Games-Howell post-hoc Tectom 3a
yrBphuBame pasimika u3meby rpyma. CratvcTidaka curam-
¢uxanTHOCT 6114 je Ha HUBOY of 0,05 3a O TPeLLKY.

PE3YJITATU

Hosa ACTH nspadyHara Ha KMJIOTpaM TelleCHe TeXXIHe
JWINM Ha KBafpaTHM MeTap TejlecHe MOBPLINHE Huje ce
3HavajHO pasnukoBana usMebhy rpyma. Takobe ce Hu He-
CTUMY/NNMCaHa KOHIIEHTpalyja KOPTU30la HUje Pas/in-
koBana n3Meby rpyma. Mehyrum, koHIeHTpanuja Kop-
tusona nocne 15. u mocte 30. MyHyTa TecTa 6una je 3Ha-
yajHo Hmwka y VIH rpynu nero y K rpynu. Konuenrpa-
mmja xoprusona y CX3 rpymu 6una je mama Hero y K
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PAOMKOH 1. KoHueHTpaumja KopTr3ona Tokom ACTH TecTa. Mogaum
Cy NpefCTaB/beH Kao cpefiba BPeAHOCT +SE. KoHTponHa rpyna npea-
CTaBIbEeHa je CBETIMM KPYroBMMa, rpyna ca MHCyduUmnjeHUmnjoM Hanby-
6pera TaMHVM Kpyroemma, a rpyna ca CX3 cBeTnmm KBagpaTima.

GRAPH 1. Blood cortisol concentration during ACTH test. Data are present-
ed as mean + SE. Control subjects are presents as open circles, adrenal in-
sufficiency subjects as close circles, and CFS subjects as open rectangles.

rpynnu u seha nero y IH rpymnu. Mnax, pasnnuka y KoH-
LeHTpanuju KopTusona n3Mehy CX3 rpyme u gpyre gse
TpyIie HUje JOCTUI/IA CTATUCTUYKY 3HavuajHoCT ([padu-
KoH 1). Mehyrum, nopacr xoprusona (geduHmcas Kao
pas/nMKa KOHIIEHTpaluja y JATOM M HYJITOM MUHYTY) ¥
15. 1 30. MuHyTy 610 je 3Hauajuo Behu y K rpymu nero y
ocTase ABe Tpylle, M3Mehy Kojux Humje 6mno pasmmxe.
HacympoT ToMe, MakcuMasIaH opacT KOpTU30JIa ce Hil-

je pasnukosao usMehy CX3 u ocranux rpyma, Maja je
VH rpyna nMaia 3sHa4ajHO HUK€ BPEJHOCTH y OJHOCY
Ha K rpyny. MakcuManHa KOHIIeHTpalyja KOpTU3o/a I
HOBPIIMHA UCIIOf, KPMBE OiIrOBOpa KOPTU30/a buie cy
3HavajHo HyKe Y VIH rpynu y nopebemwy ca K rpymom.
Mebyrum, H1 y 0BMM NapaMeTpuMa Huje 6110 pasimKe
uamehy CX3 rpyne u apyre ase rpyne (I'padukon 2).

IVICKYCUJA

Ha ocHOBy Hammux pesynaTaTa MOXKe [ja ce 3aK/by4uM Ja
kop 6omecunka ca CX3 mocroju mopemehaj ogrosopa
Hanbyopera Ha crumynanujy ca ACTH. Ocum Tora, us-
I7lefia ja [OCToje [iBe TOArpyme OGO/ecHMKA — jefHa ca
HOpPMAJTHMM OATOBOPOM KOPTHM3071a Ha CTUMY/IALUjy, a
ApyTa ca CHYYKeHUM OfITOBOPOM, KOjH je CTIM4aH OATOBO-
Py ¥ CeKyHAapHOj MHCypuimjeHImju Kope HagOybpera.
Y HeKONMMKO NPeTXONHMX CTyMja aHA/IU3UPAH je Of-
ropop Koptmsoma Ha ACTH crumymaunjy. XamcoH
(Hudson) u Knup (Cleare) [7] cy ananusupanyu ogroBop
KOpTM3071a Ha cTuMynauujy ca 1 ug ACTH xop 3apaBux
u obonenux ox CX3. OHU cy ynopemumy MakCUMaaHy
KOHIIEHTpalljy, MaKCYMaJIaH IIOPacT ¥ MOBPIINHY JC-
ofi KpuBe ofiroBopa KopTusona. Hu y jennom og ncnu-
TUBAHUX IapaMeTapa Huje 6umo pasmuke nsMeby rpy-
ma. AyTopu Cy IpUMETIIN [ja je OATOBOP KOPTHU30/Ia y
CX3 rpynu penatuBHo Hu3ak. Hacynpor wuma, CkoT u
capagaynu [10] cy mpuMeTuu fja je mopacT KOpTU3oIa
y 30. MuHYTy 3Ha4yajHO Mamby y CX3 rpynu Hero y KOH-
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PAOUKOH 2. MapameTpu ogrosopa kopTnzona Ha ACTH TecT. MaHen A: nopacT koptnzona y 15. M HYTY; NaHen B: MakcMManHu nopacT KopTr3ona;
naHen C: MOBPLUMHA NOA KPMBOM OArOBOPa KOPTM30/1a. XOPU3OHTaNHE NHWje NPeACTaBbajy Cpefrby BpeaHOCT rpyne.

GRAPH 2. Parameters of cortisol response to ACTH. Pane A: cortisol increment at 15 minutes; pane B: maximal cortisol response; pane C: area under the cortisol

response curve. Horizontal bar represents group mean.
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Tponu. Ysumajyhu y 063up nopatke Koje cMo Bo6umu y
HallleM UCTPaXXKUBaKYy, MOXe JIa Ce 3aK/by4M Jia Cy pas-
NMKe u3MeDhy HMpeTXOZHMX UCTpaKMBamwa IPOY3POKO-
BaHe METOJO/IOIIKUM pa3no3umMa. Mu cMo nokasanu fa
je mopact koptusonay 15. u 30. MMHYTY 3Ha4ajHO HIDKA
y CX3 rpynu nero y K rpynu. MakcumanHa KOHIIEH-
Tpauyja, MaKCUMa/IHI HOPAcT U HMOBPIUINHA IIOJ, KPU-
BOM OJITOBOpa KOPTU30JIa Huje ce pasnukoBajia usMmehy
K n CX3 rpymna. OBo je y caITacHOCTM ca HaIllM paHU-
jUM pe3ynTaTMMa, Te CMO LOKa3amu fa je Hajoomu ou-
jarHOCTMYKM ITapaMeTap y okBupy Huckogosnor ACTH
TecTa IopacT Koprusona y 15. munyty [12]. Usmeby
CX3 u MH rpyma Huje 6umo 3HauajHe pasinKe HN Y jef-
HOM Of aHaJIM3MPaHUX ITapaMeTapa, nako je VIH rpyma
y omHocy Ha K rpymy nmana 3HauajHO HIDKe BPETHOCTH
KOHILIeHTpanyja y 15. u 30. MMHYTy MaKCMManHe KOH-
LleHTpalyje, MaKCUMaJTHOT IIOpacTa ¥ IOBpIIMHE KC-
IOJl KpMBe OAroBopa KopTusona. OBM Mofalm yKasyjy
Ha CHIDKEHY OCeT/bUBOCT KOpe Hafibybpera Ha CTUMYy/Ia-
uujy ca ACTH. Ilocroju jacHa XeTepoTeHOCT OfiIr0BOpa
koptusona y CX3 rpynu jep je of HeBeT MCHMUTAHUKA
meT uMano oprosop cnuyad K rpymm, mok cy detmpn
nMana ogrosop cnudad MH rpymu. Haxkanoct, Hucmo
yCIenu fia OApearMo Koja 611 KapaKTepUCTUKa UCIUTa-
HIKa MOIJIa [ia yKasyje Ha Tun oarosopa. CmyHa xere-
poreHocT ofrosopa npumeheHa je 1 y HeKUM IPETXOf-
HUM McTpakuBamyMa [7, 10]. OBa XeTeporeHocT y of-
rosopy koptusona Ha ACTH cTuMynauujy Huje moce-
auna npobnema ca pernpopyunbunnomhy Tecra, jep je
oxnrosop MH rpyme xoMoren, moce6HO MopacT KOpTH-
3oma 'y 15. munyrty. VI gpyre cryauje cy mokasase 5oopy
penpopyumbunaoct osor tecra [13, 14]. Ha ocHoBy
OBMX ITOfjaTaKa MO>XKe fIa e 3aK/by4M Jja je XeTepOTeHOCT
y ogrosopy koptnsona Ha ACTH kop o6onenux ox CX3
Y3pOKOBaHa WM CaMUM KapaKTepUCTUKaMa ¥ TOKOM
CX3, win HeKVM HeVJJeHTU(VKOBaHUM KapaKTepUCTH-
KaMa caMux ucnuranmka. Crora 61 1 0Bo Morao fia 6y-
Ie Y3pOK PasIM4mMTUX pesyITaTa Koju Cy fobujeHn y
IpPeTXOHMM UCTPAKMBABIMA.

3AK/bYYAK

Ha ocHoBy Haller ucTpaxuBamba 1 U3HETUX NTOflaTaKa
MOX€eMO fja 3aK/py4uMo fa obonenn ox CX3 mpepcra-
B/bajy XeTepOTeHy IPYIy Kaja je y HuTamy QyHKIuja
XXA ocoBuse. Y jefHoj rpymnu 060/Iennx OAroBop Ko-
pe Hapbybpera Ha ctumynanujy ca ACTH je ouysaH,
JIOK je y IpYroj TPyIIM OBaj OATOBOP CHIVKEH U MMa Ka-

PaKTEepUCTUKE OATOBOpA Y MHCYPUUMjEeHUMjU KOpe
Hanbybpera.

JINTEPATYPA

1. Fukuda K, Straus SE, Hickie I, Sharpe MC, Dobbins JG, Komaroff
A. The chronic fatigue syndrome: a comprehensive approach to
its definition and study. International Chronic Fatigue Syn-
drome Study Group. Ann Intern Med 1994; 121(12):953-959.

2. Demitrack MA, Dale JK, Straus SE, Laue L, Listwak SJ, Kruesi MJ,
Chrousos GP, Gold PW. Evidence for impaired activation of the
hypothalamic-pituitary-adrenal axis in patients with chronic fa-
tigue syndrome. ] Clin Endocrinol Metab 1991; 73(6):1224-1234.

3. Altemus M, Dale JK, Michelson D, Demitrack MA, Gold PW,
Straus SE. Abnormalities in response to vasopressin infusion in
chronic fatigue syndrome. Psychoneuroendocrinology 2001;
26(2):175-188.

4. Scott LV, Medbak S, Dinan TG. Blunted adrenocorticotropin and
cortisol responses to corticotropin-releasing hormone stimula-
tion in chronic fatigue syndrome. Acta Psychiatr Scand 1998;
97(6):450-457.

5. Kavelaars A, Kuis W, Knook L, Sinnema G, Heijnen CJ. Dis-
turbed neuroendocrine-immune interactions in chronic fatigue
syndrome. J Clin Endocrinol Metab 2000; 85(2):692-696.

6. Cleare AJ, Miell ], Heap E, Sookdeo S, Young L, Malhi GS,
O’Keane V. Hypothalamo-pituitary-adrenal axis dysfunction in
chronic fatigue syndrome, and the effects of low-dose hydrocor-
tisone therapy. J Clin Endocrinol Metab 2001; 86(8):3545-3554.

7. Hudson M, Cleare AJ. The lmicrog short Synacthen test in
chronic fatigue syndrome. Clin Endocrinol (Oxf) 1999; 51(5):
625-630.

8. Scott LV, Svec F, Dinan T. A preliminary study of dehydroepi-
androsterone response to low-dose ACTH in chronic fatigue
syndrome and in healthy subjects. Psychiatry Res 2000;97(1):
21-28.

9. De Becker P, De Meirleir K, Joos E, Campine I, Van Steenberge E,
Smitz ], Velkeniers B. Dehydroepiandrosterone (DHEA) re-
sponse to i.v. ACTH in patients with chronic fatigue syndrome.
Horm Metab Res 1999; 31(1):18-21.

10. Scott LV, Medbak S, Dinan TG. The low dose ACTH test in
chronic fatigue syndrome and in health. Clin Endocrinol (Oxf)
1998; 48(6):733-737.

11. Scott LV, Teh J, Reznek R, Martin A, Sohaib A, Dinan TG. Small
adrenal glands in chronic fatigue syndrome: a preliminary com-
puter tomography study. Psychoneuroendocrinology 1999;
24(7):759- 768.

12. Zarkovi¢ M, Ciri¢ J, Stojanovi¢ M, Penezi¢ Z, Trbojevi¢ B,
Drezgi¢ M, Nesovi¢ M. Optimizing the diagnostic criteria for
standard (250-microg) and low dose (1-microg) adrenocortico-
tropin tests in the assessment of adrenal function. ] Clin Endo-
crinol Metab 1999; 84(9):3170-3173.

13. Dickstein G, Spigel D, Arad E, Shechner C. One microgram is the
lowest ACTH dose to cause a maximal cortisol response. There is
no diurnal variation of cortisol response to submaximal ACTH
stimulation. Eur ] Endocrinol 1997; 137(2):172-175.

14. Park Y], Park KS, Kim JH, Shin CS, Kim SY, Lee HK. Repro-
ducibility of the cortisol response to stimulation with the low
dose (1 microg) of ACTH. Clin Endocrinol (Oxf) 1999; 51(2):
153-158.

373



CPMNCKW APXIB 3A LUEJTOKYIMHO NNEKAPCTBO
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ABSTRACT

Chronic fatigue syndrome (CFS) is defined as constellation of the pro-
longed fatigue and several somatic symptoms, in the absence of
organic or severe psychiatric disease. However, this is an operational
definition and conclusive biomedical explanation remains elusive.

Similarities between the signs and symptoms of CFS and adrenal
insufficiency prompted the research of the hypothalamo-pituita-
ry-adrenal axis (HPA) derangement in the pathogenesis of the CFS.
Early studies showed mild glucocorticoid deficiency, probably of cen-
tral origin that was compensated by enhanced adrenal sensitivity to
ACTH. Further studies showed reduced ACTH response to vasopres-
sin infusion. The response to CRH was either blunted or unchanged.
Cortisol response to insulin induced hypoglycaemia was same as in
the control subjects while ACTH response was reported to be same or
enhanced. However, results of direct stimulation of the adrenal cortex
using ACTH were conflicting. Cortisol and DHEA responses were
found to be the same or reduced compared to control subjects. Scott
et al found that maximal cortisol increment from baseline is signifi-
cantly lower in CFS subjects.

The same group also found small adrenal glands in some CFS sub-
jects. These varied and inconsistent results could be explained by the
heterogeneous study population due to multifactorial causes of the
disease and by methodological differences.

The aim of our study was to assess cortisol response to low dose (1 pg)
ACTH using previously validated methodology. We compared cortisol
response in the CFS subjects with the response in control and in sub-
jects with suppressed HPA axis due to prolonged corticosteroid use.

Cortisol responses were analysed in three subject groups: control (C),
secondary adrenal insufficiency (Al), and in CFS. The C group con-
sisted of 39 subjects, Al group of 22, and CFS group of nine subjects.
Subject data are presented in table 1.

Low dose ACTH test was started at 0800 h with the iv injection of 1 ug
ACTH (Galenika, Belgrade, Serbia). Blood samples for cortisol determi-
nation were taken from the iv cannula at 0, 15, 30, and 60 min.

Data are presented as meantstandard error (SE). Statistical analysis
was done using ANOVA with the Games-Howell post-hoc test to
determine group differences.

ACTH dose per kg or per square meter of body surface was not differ-
ent between the groups. Baseline cortisol was not different between
the groups. However, cortisol concentrations after 15 and 30 minutes
were significantly higher in the C group than in the Al group. Cortisol
concentration in the CFS group was not significantly different from
any other group (Graph 1). Cortisol increment at 15 and 30 minutes
from basal value was significantly higher in C group than in other two

groups. However, there was no significant difference in cortisol incre-
ment between the Al and CFS groups at any time of the test. On the
contrary, maximal cortisol increment was not different between CFS
and other two groups, although it was significantly higher in C group
than in the Al group. Maximal cortisol response to the ACTH stimula-
tion and area under the cortisol response curve was significantly
larger in C group compared to Al group, but there was no difference
between CFS and other two groups.

Several previous studies assessed cortisol response to ACTH stimula-
tion. Hudson and Cleare analysed cortisol response to 1 pg ACTH in
CFS and control subjects. They compared maximum cortisol attained
during the test, maximum cortisol increment, and area under the
cortisol response curve. There was no difference between the groups
in any of the analysed parameters. However, authors commented
that responses were generally low. On the contrary Scott et al found
that cortisol increment at 30 min is significantly lower in the CFS than
in the control group. Taking into account our data it seems that the
differences found in previous studies papers are caused by the meth-
odological differences. We have shown that cortisol increment at 15
and 30 min is significantly lower in CFS group than in C group. Never-
theless, maximum cortisol attained during the test, maximum cortisol
increment, and area under the cortisol response curve were not dif-
ferent between the C and CFS groups. This is in agreement with our
previous findings that cortisol increment at 15 minutes has the best
diagnostic value of all parameters obtained during of low dose ACTH
test. However, there was no difference between CFS and Al group in
any of the parameters, although Al group had significantly lower
cortisol concentrations at 15 and 30 minutes, maximal cortisol re-
sponse, area under the cortisol curve, maximal cortisol increment,
and maximal cortisol change velocity than C group. Consequently,
reduced adrenal responsiveness to ACTH exists in CFS.

In conclusion, we find that regarding the adrenal response to ACTH
stimulation CFS subjects present heterogeneous group. In some sub-
jects cortisol response is preserved, while in the others it is similar to
one found in secondary adrenal insufficiency.

Key words: chronic fatigue syndrome, adrenal cortex insufficiency,
ACTH test.
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