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Differential Regulation of Granuloma Size and Hepatic
Fibrosis in Schistosome Infections

Allen W Cheever
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Granuloma size is the variable most frequently used to evaluate the immunopathogenesis of schisto
some infections. However, hepatic fibrosis is at the least an equally relevant variable. Hepatic fibrosis
and the size of circumoval granulomas are frequently dissociated in experimental Sulistosoma
mansoniandS. japonicuninfections. Virtually nothing is known of the immunoregulation of schistoso-
mal hepatic fibrosis. This review notes many of the studies which have found discrepancies in granu-
loma volume and hepatic fibrosis, attempts to put them in perspective and to evaluate different methods
of calculating changes in collagen synthesis or content.
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In experimental schistosomiasis the degree démas decrease in size and the collagen or synthetic
hepatic fibrosis often correlates with volume ofrate per g granuloma does not change, i.e. the col-
hepatic granulomas, but there are numerous excedpgen or synthetic enzymes in the granulomas are
tions to this and the regulation of hepatic fibrosiperhaps decreased but compacted into a smaller
and granuloma size are clearly at least partly indeolume (Fig.). However, when the granulomas re-
pendent. main the same size and the collagen and synthetic

It is clear that when comparing granuloma sizeates per g granuloma decrease (Olds et al. 1989)
and fibrosis that one should consider only thoser when different treatments have different effects
situations in which the duration of infection is thg(Olds & Kresina 1989), the results seem unequivo-
same in the groups being considered and in whiatal. Similarly the results seem clearly interpretable
only newly formed granulomas are measured, i.evhen total hepatic collagen is considered in rela-
reactions around eggs containing mature, viabkson to egg numbers.
embryos. There are dissociations between granuloma size

It is less clear how one should quantify fibro-and fibrosis in addition to the treatments and com-
sis. We have generally used the total increase abguarisons noted in the Table. For exampl&ghis-
normal levels of hepatic collagen (determined atsoma mansorinfected mice granuloma volume
the increase in hydroxyproline per liver per egg)does not change with intensity of infection (ex-
This gives a measure of the cumulative increase pressed as worm pairs or total liver eggs) while
total collagen (synthesis minus destruction) at arthe fibrosis per egg decreases as infection inten-
given time point, but different time points cannotity increases (Cheever 1986).
be rigorously compared and rates of synthesis and We know nothing of the kinetics of collagen
destruction at specific times after infection are naeposition in relation to granuloma size in humans.
determined. Collagen synthetic rates should givd/e do know that in many cases of “active”
a better picture at any given moment, but one do&y/mmers’ fibrosis that downregulatory anti-
not generally know the rate of collagen destruddiotypic T cells are absent and proliferation of
tion at that moment. Even if the level of collagenaperipheral blood mononuclear cells is greater than
ses is known, should one in any case consider caifrat in asymptomatic hepato-intestinal cases
stitutive or latent collagenases, besides needing Montesano et al. 1990). Similar anti-idiotypic T
consider at least type | and type lll collagenasestells downregulate the size iofvitro granulomas

The frequent dissociation of granuloma size anfbrmed around schistosome eggs by PMBC of in-
collagen content or synthetic rates is evident in thfected patients (Parra et al. 1991). Obviously, it
Table. I find the interpretation difficult when granu-will be important to have surrogate variables of

hepatic fibrosis and collagenolysis to follow in in-

fected humans. Past studies suggest that serum
Fax: +301-770-4756 procollagen Ill (Zwingenberger et al. 1988, Mincis
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“0 00 ~ | Granulomas decrease in size. & Rosa 1992, Shahin et al. 1995)iorvitro re-
‘ Hvdrolxva.""e I:les’ta%’tam sponses of liver from infected patients (Dunn et al.
0 O O g 9ranviomats co ' 1979, Monteiro & Borojevic 1995) may be of in-

; terest in this regard. Collagen production by in vitro
0000
A granulomas (Parra et al. 1991) has apparently not

yet been examined.

00000 | Hydroxyproline per granuloma . The examples cited _above and in the Tabl.e In-
0000 0 | and per liver has decreased. dicate that granuloma size and hepatic fibrosis are
60000 frequently regulated independently. The factors
%0 0000 |Is this really a dissociation relevant to immune-modulation of granuloma size

— " | of volume and fibrosis? include CD8 suppressor effector cells, Chbgup-
pressor inducer and effector cells, macrophages,

lllustration of an instance in which the interpretation of disso.flrpss"jegu'aluon ] of Th:_l- and. Th2 cells, 5}”“'

ciation of granuloma size and hepatic fibrosis is equivocal. Thigliotypic antibodies . japonicurjp and anti-

box represents a gram of granulomatous tissue. idiotypic t cells 6. mansonand S. japonicum

Since the numl:_)er of granulomas per gram has llncreased munoregulation of schistosomal hepatic fibro-

the hydroxyproline per gram granuloma has remained constan . .

the hydroxyproline per granuloma must have decreased. TS ha§ been |E§S examined and m'_ght affect Path'

number of granulomas per liver will not have changed and th&/ays involved in collagen synthesis, cross-link-

hydroxyproline per liver must have also decreased. ing or collagenase activity. All of these pathways
TABLE
Granuloma size and hepatic fibrosis in muiSohistosoma mansomindS. japonicuminfections

Reference Size/Fibrosis Description (weeks of infection at Collagen determination
termination of experiment)

Hood & Boros 19801 /= Splenectomy at 6 weekS. mansoni Hydroxyprolinepg/mg liver
(8 weeks) protein

Cheever et al. 19871 /1 Comparison of mouse strains infected Hydroxyproline/egg
with S. manson{8 weeks)

Cheever etal. 19841 /1 or | Comparison of mouse strains infected Hydroxyproline/egg
with S. japonicun(7 or 10 weeks)

Cheever et al. 1992, =/ Treatment with anti-IL-2 or anti-IL-4. Hydroxyproline/egg

1993, 1994, 1995 S. manson{8 weeks) oS. japonicum
(10 weeks)

Wynnetal. 1995 1 /111 Vaccination with 1L-12 5. mansoni Hydroxyproline/egg
eggs (12 weeks)

Weinstock et al. 1981/ = or 1 Treatment from wk 5 to weeks 10 with Hydroxyproline/fm
SQ14225, an ACEinhibitor. S. mansoni  granulomar .
(10 weeks) Hydroxyproline/granuloma

not changed

Olds et al. 1989 L= Transfer of splenic cells from chronically Collagen synthetic rate/g
infected mice at 6 weekS, mansoni granuloma
(8 weeks)

Olds et al. 1989 =y Transfer of serum from chronically Collagen synthetic rate/g
infected mice at 6 weekS, mansoni granuloma
(8 weeks)

Olds & Kresina 1989 /1 Passive transfer of 10 week cells at 4 Collagen/mg and synthetic
and 5weeksS. japonicun(6 weeks) rate

Olds & Kresina 19891 /| Passive transfer of 30 week serum at 4 Collagen/mg and synthetic
and 5 weeksS. japonicunm(6 weeks) rate

Hirataetal. 1993 1/ | Schistosoma japonicuaggs injected into Histologic examination

portal veins of different strains of mice

a: indicates no significant effect; indicates a significant increase (P < 0.05) aradsignificant decrease
b: angiotensin I-converting enzyme
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determining granuloma size and fibrosis are pre- 79: 266-273.

sumably affected by the balance of cytokines whicHood AT, Boros DL 1980. The effect of splenectomy on
may affect reaction size and fibrosis in different the pathophysiology and egg-specific inmune re-
ways or to different degrees. For example, SPOnse ofSchistosoma manseinifected miceAm

: ; : ; _J Trop Med Hy@9: 586-591.
cytokines affecting cell recruitment might be ex Mincis M, Braga LLC, Russo EMK, Novo NF, Juliano

pected to affect primarily the size of granulomas.™"y, 1990. Serum t e

. ) . . ype lll procollagen peptides in pa-
Some treatments noted in the Table, i.e. anfu-IL-4 tients with hepatointestinal and compensated
treatment (Cheever et al. 1994), may act directly hepatoesplenic schistosomiasis formarq
on enzymes affecting collagen (Postlewaite et al. Gastroenterol Sao Pauld7: 24-29.
1992) as well as through immunoregulatory pathMonteiro A, Borojevic R 1995. Complement-dependent

ways.
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