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In order to ccakate factors possibly responsible for Ihe increased incidence of 
infections in patients treated witi& corticnsleroids, immunnglobulin G (IgG) melab- 
olism was studied in 8 patients before and during the administration of predntione 
in a therapeutic: range (SO mg. per day). The survival of iniravenozlsly administered 
IgG was determined, and total oitculating ZgG, fractional catabolic rate, and 
synthetic rate u;ere calculated. There was no significant decrease in Ihe measured 
levels of circuluting IgG, but all patients had a shortened half-time (5 lo 45 per 
cent) and an increased fractional catabolic rule (p < 0.01). Since cortioosteroid 
therapy UX.Y the only variable in &se paired studies, il appears lhat corlicosteroids 
(‘an cause a hypercatabolism of IgG in some patients. Therefore, the maintenance 
of normal levels of IgG must be Ihe result of an increased synthetic rate. 

E’ollowing the introduction of cort.icosteroids in pharmacologic doses 
for the treatment of inflammatory, autosensitivity, allergic, and other disorders, 
it became apparent that their use was attended by an increased incidence of 
infection. This predisposition to infection has been related to effects of corti- 
eosteroids on phagoq-tosis, opsonization, and inflammation. In addition, effects 
on cell-mcdiatcd immune mechanisms and on humoral antibodies have been 
demonstrated.’ 

Early investigations in experimental animals suggested that the administra- 
tion of corticosteroids before or in close proximity to antigenic stimulation could 
block or diminish synthesis of antibody to the antigen.2 Several studies, however, 
showed 110 clear effect of corticostcroid administration on antibody activity once 
antigenic stimulation had been accomplished3 More recently, however, it has 
been found during t.he course of administration of corticosbcroids and antimctab- 
elites that humoral as well as lymphocyte-mediated immune mechanisms are 
markedly suppressetl.’ Although it might be anticipated that the so-called 
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Time since last on cortlcostwoids 

No previous administration 

10 Iklys 

10 Ihys 

3 D;IJCS (2.5 rng:. Ilrednisonc daily for 1 month 1wviouslv) 

10 1)nJ.s 

On IO mg. pwdnisonr on :ilteI.natc d:l!y 

30 Ihys 

40 lkI?.S 

Other medication (constant) 

None 

Ttdclrill 

T1vlr:11! :~minol)hpllinc 

Sane 

‘~(~1 r:cvwlinc ‘I’wII-il . 1 ( 

PCone 

None 

Tedrul 

r, spcc~es. lhus If impurities or uggregntw were prwvnt in (:olin fraction IL, they ww eitlwr 
Inirlutc in quantity or not detected because of preferential labeling of IgO. 

The pwparation wny sterilized by Jiillipore filtrution ant1 checked for sterility by 
aerobic aud anaerobic cultures. 

Study protocol 

Puired ytuqlies were (lone in cac:Il patient comparing TgC G survival during a control pwiod 
off corticoytrroidy with an otherwise idwticnl study on c*orticosteroi~ls. 

All patients studied during the cclntrol period had bwn off pharniacologie doses of 
vorticostwoid mediwtion for 10 (lays or more (Tnble I). (One patient, Case 5, ~1s on 10 
mg. of prcdniyonc on alternate d:cys until 3 d:iys before the control study.) During the 
~~orticostcroid period, pretlnisone theral,~ was maintained at a dosage of 10 mg. every 8 
hours for a minimum of 3 weeks. The r:idiol:cbeled preparation was administered nfter 
1):itients were on pwdnisonc for 3 cl:i~s:. Following the studp period, st.woids were tapered 
over a 5 day or longer period dcpcndinp on the patients clinical status. 

I’aticnts wvre giwn 5 drops of saturatcvl solution of potassium iodidt! daily throughout 
the study to prevent thyroid uptake of the lubel. Serum IgG levels u’erc determined b! 
wtlinl illlnlutrodiffusionn at the start and completion of each study. Following the intrawnous 
iuj(vtion of :L known amount of ratlioiodinatcd 1gG (10 to 20 PC), daily serum spwimc!ns 
\Y(W ol&aincd for 3 to 4 weeks. Paiwtl ytudies wcrr clone in all patients, with the w~:0nd 
stullv iwing p,ostl)onc~l until no tlctwtat)lc radioactivity persisted from the first Ptudy. l’rinc 
voll(vtionP \vvre taken in some but wrv not fe:lsiblo in :111 patients. Stool and skin Lowry 
w(‘w not :isscxwtl. S:in~l~lw wc’rc wuntctl in a wcll.type automnt.ic- ~~LIIIINL ray wintillution 
cY,ulltc~r. 

Calculation of data 

I’lnyma die-awaY curves, frac~tional catabolic r:itw, and ~IHSIIIH volumes were wIvul:~ted 
:LS prwiously described.!) AP in those studies? fractional catabolic rntc was calculatc~d t1.v tllc 
nwtl)o(l of 3l:ct.thews~o from the pl:t.~m:t nctivity curve and plasnnt wlumo determinctl 1~) 

tlilul iun of the injertell racli0activit.v nt the: beginning of the turnover stu(1.v. B1:ctintic:al 
signif%nncc! of results way :issr9wtl IJ~ thv mutcll~tl~pair t test.11 

RESULTS 

Control studies: (Table III 

The 1gC.i 1~~11s of all patients were within nomal rutlgc! 1’0~ this 1aboriitor.v 
(6.0 to 17.0 mg. per milliliter i’or white ant1 7.0 to 20.0 mg. per milliliter for 
),l;lctk individuals). V;tlucs shown are those nt the beginning of the control 
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DISCUSSION 

These studies demonstrate that despite the persistence of normal levels of 
immunoglobulin C, during treatnicnt with corticosteroids, the catabolism of 
administerccl IgC> is substantially acceleratecl. The calrulated synthct.ic rate 
was increased and apparently offset the h~percataholism, normal levels of IgG 
Iwing maintained during the 3 t,o 4 weeks of the stucly. Studies by other workcr2 
using the mouse’ tltmonstrate~l a similar li~pcr~atal~olism of irnmunoglohulin 
cluring atlministration of liylrocortisonc, although tht Ic\rls of immunogloln~lin 
fell as ~11. ITowww, the closes usrcl (up to 5 mg. of lylrocortisone per mousC 
ant1 thcrcfore 150 mg. per kilogram wcrc lwoportionall~ much higlicr than thnse 
used iii the present study. In faci! at low.cr tloscs (0.25 ing. of li,vtlrncortisonc 
mouso. 125 ng. pcbr kilogram) no cffccts on irn~nu~~oglnl~ulin lcvcl or ~aial~~~list~~ 
wcrc’ ol)scr\-etl. l’hcw have hcwi im othw ~olIlparil1~1~ c7mtrnllccl stmlivs iit mall, 
hut An~lf.vwiil’ stu(lictl effects of low-tlosc prcvlnisotie on 3 cirrhotic t)aticnts 
;Lllc I IlottVl a slight il~cTl(~riltiOll 01’ ~~ittill~OliSIll. RcwiitlyF 1Vo(.hnw,‘2 in st utlics 
of i~t~m~~no~lobuli~i mctal~olisni ill cwnnwtivc tissue tliseascs, in~~i~l~ntiill~ 
sttnliecl lg(: survival in 3 patients hotly on ant1 off cnrtiwstcroitl therapy. 
Two of the 3 were found to ha~c a shortcnetl survival of I&. JVochncr’2 also 
compared survival of IgC: in 2 groups of patients with collagen cliscase, tliosc 
on and those off corticostcrnicls, and since there was no difference hetwecn the 
gro~~ps, hc conc~l~tdccl that corticosteroids had no effect on Ig(: survival. The 
variability of survival and catabolic rates hctwcn patients, liowowr, IIlilkeS it 
l~l’~‘I’~~TXl)lC to compare the c+fWts of a giwn filCtOr in thC SaIlle patient, :lS \\‘ilS 

clottc in the prcsent stutly. 
The tleriwd datil in the present stutly arc tlcpcnclcnt. on t.hc ii~ilirittliiilli(‘(l of 

a StPiltly state (luring the stucly, hotli in terms of compartment size ant1 in tlic 
mc~till~oli~: I)roecsses in each compart.mcnt. Since stcrnid aclministratinn was 
short, t(lrni, it is possible that vuniulatiw eff’ccts of stcroitl therapy may inwlitlatc 
thcb ilsSLlIlIptiOll of a StCRcly state. Ill particular, plasma ~0lumo was mCasurcd 
OIIIJ- itt the beginning of the stutly, and changes in compartment. size (!atlnot. 
thcwforc he ;~~sessctl. For this rcasvn it may ho more appropriate t.o hasc (*on- 
elusions on the tliffcrcnccs hctwecn the plasma survival llillf-tiIlle iI1 pairctl 
stutlics on the same patient rat.hcr than using the thcnrcticall~ mow mctaholi- 
wlly meilningful cletermilliltiollS of fractional catabolic rate ilIItL sytlwtic rate. 
The olwrvations of’ Fiwhcl and associates” that antihotly titers inc!rcwecl 
abruptly following the atlnlillistri~tioll oi corticosteroitls suggest that. cwrti- 
wstcroitls may well affwt the space of distrihutinn or binding nf ilIltil)O~l~. l’lic 

rccv~nt ol~s~r~ationslc tllilt a significiint portion of inl~nu~ioglol~iiliii is not in rapit 
ccluilihrium with what, is consiclcrctl t.lic usual total lwtly pool suggest,s that 
cort.icnstcrnids Ccmltl easily cffcvt. changes in apparent pataholism hy illCIXbilsiIIg 

or (Iwrtasing the sixt of this pool. (latahnlic rates. swh as those dctcrminctl 
1)~ tlic short-term mcasurcments of prntcbin dfstriwtion.17 ma\- we’ll prow ;I 

m11vh IlI0I’C ilWllMtP measurement of instantaneous catahnlism ant1 illSO proviclc‘ 
a lwttw assCssmont of changes wit,11 prolongctl aclminist.ration ol’ wrti~ostcr0i~ls. 
,4lthough other investigators’” have shown no increase in the catabolism of 
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