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Abstract. The effect of a daily supplementation of 6 g fish
oil (30% C20:5 omega-3 = EPA and 20% C22:6 omega-
3=DHA) for 1 month on renal function variables was
investigated in a placebo-controlled (6 g coconut oil),
prospective, randomized, double-blind study in acute
postoperative cyclosporin A (CyA)-treated renal trans-
plant recipients. Seventeen patients ingested placebo cap-
sules (EPA -) and 14 patients fish oil (EPA +). Renal
function tests were performed using the simultaneous
determination of 125I-iothalamate and 131I-hippuran
clearances for glomerular filtration rate (GFR) and effec-
tive renal plasma flow (ERPF), respectively. Renal
reserve filtration capacity was assessed by dopamine infu-
sion, amino acid infusion, and a combination of both
stimuli. After 1 month there were no significant differ-
ences in rejection episodes, CyA dose, or CyA levels. In
contrast to our earlier observations, serum creatinine, cre-
atinine clearance, GFR, and ERPF did not differ between
the EPA — and EPA + groups. Filtration fraction (FF) dif-
fered significantly, being 0.21 in the EPA — group versus
0.26 in the EPA + group. To exclude the possible in-
fluence of a rejection episode, the nonrejecting patients
were analyzed separately, creating the subgroups
EPA + re — and EPA —re —. These two groups were com-
parable in age, donor age, and GFR. The EPA +re -
group had a significantly lower ERPF (164 ml/min per
1.73m’) than the EPA -re- group (262 ml/min per
1.73 m?). FF was significantly higher in the EPA +re —
group (0.26) than in the EPA —re — group (0.21). Follow-
ing dopamine, no significant differences in the percentage
increase of GFR and ERPF between both groups were ob-
served, while FF fell to the same extent in both groups.
Following amino acids, the fish oil-treated patients had a
significantly better response on GFR (EPA +re ~ 15.3
versus EPA —re — 10.6%; P <0.05). The near-normal FF
and the better response on amino acid infusion strongly
suggest that at 1 month postoperatively, the CyA- and fish
oil-treated patients have more balanced renal hemody-
namics than the CyA- and coconut oil-treated patients.
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In recent years, cyclosporin A (CyA) has become well es-
tablished in transplantation medicine because the use of
this immunosuppressive drug has led to improved graft
survival [4,11]. CyA administration is known to be accom-
panied by considerable side effects, the most important of
which is nephrotoxicity [3, 22], even in the presence of
therapeutic blood levels [15].

Recent studies suggest that altered renal hemody-
namics play an important role in CyA-induced renal dys-
function, with a dose-dependent, initially reversible de-
crease in glomerular filtration rate (GFR) and effective
renal plasma flow (ERPF)[7,20,28],often accompanied by
a rise in blood pressure [S. 6]. The hemodynamic changes
are probably due to constriction of the afferent arterioles
[21,23] and apparently related to CyA-induced changesin
prostanoid synthesis. An increased production of throm-
boxane A2 (TxA 2),a potent vasoconstrictive and platelet
proaggregatory substance, has been established [1, 25).
Thus, CyA appears to disturb the balance between the
vasodilatory and vasoconstrictive eicosanoid synthesis.

It has been demonstrated that GFR increases in the
normal individual and in the healthy, uni-nephrectomized
donor in response to either an oral protein or an intra-
venous amino acid load [12,31]. The mechanism of this in-
crease in GFR is poorly understood but is associated with
afferent glomerulararteriolar dilatation, mediated, atleast
partially, by vasoactive prostaglandins [9]. Interestingly. in
CyA-treated renal transplant recipients, no response of
GFR to amino acid infusion could be demonstrated, thisin
contrast to an azathioprine and prednisolone-treated
group [2, 24]. Another agent influencing renal hemody-
namics is dopamine [19]. A dopamine-induced rise in
ERPF has been shown in healthy, uni-nephrectomized
donors as well asinrenal transplant recipients with or with-
out CyA [17,31]. It has been shown that fish oil, containing
high concentrations of the marine polyunsaturated fatty
acids eicosapentaenoic acid (EPA, C20:5 omega-3) and
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such as a split of CW3, CW7, or DRWS8 (this split has been
studied in detail elsewhere [7]), or private specificities
with a cytotoxicity only directed at donor BLCL. This con-
firms the specific identity of TCR structure and of T-cell
repertoire and contributes to an understanding of the low
predictability of the results of classical matching which, in
addition to being operationally restricted to some locus
products (usually ignoring HLA-C-DP and DQ allele
products), does not type epitopes recognized by the T-cell
repertoire. On the whole, including data on clones for
which only MHC class specificity could be found without
possible allelic assignment, more than 50% of the derived
clones failed to conform to the predicted matching in this
case [4]. However, it is noteworthy that all clones were di-
rected at MHC structure. This might have been related to
the culture conditions, as discussed above, since donor
BLCL expressed higher levels of membrane MHC mole-
cules and also-different amounts of MHC molecule epi-
topes [5], factors which may, for instance, select for a pref-
erential growth of clones directed at discrete class II
epitopes.

We did not search for the presence of anti-idiotypic (or
ergotypic [14]) clones in the rejecting organ since defini-
tive rejection, which was in all cases the classical clinical
status, is probably not favorable to the detection of regula-
tory circuits. However, it has been recently reported that
some anti-idiotypic clones can exist in rejecting grafts [28].
This important finding is, however, difficult to interpret in
the context of rejection control, which obviously did not
occur. However, we have actively searched for such au-
tologous clones in PBL of patients with long-term, well-
accepted grafts (H.Vie, unpublished data). In these ex-
periments, a wide variety of clones (~300) were derived
from LD performed between pregraft recipient and donor
PBLs. The peripheral lymphocytes of tolerant recipients
were then tested at a concentration of ~10000 cells/well
on irradiated autologous antidonor cells. No anti-idio-
typic clones were found except in one single, unreproduc-
ible case. Clearly, further experimentation is required on
GIL harvested after rejection and from stable grafts.

It has been suggested, in comparison with what occurs
in some autoimmune diseases such as autoimmune
encephalitis [1], that immune effectors might use a
limited set of TCR alpha-beta variable genes, whereas
polymorphic gamma gene rearrangements could occur
[16]. Such an oligoclonal restriction in the use of V seg-
ments of TCR would be of important theoretical interest
and of practical value in the design of a clonal immunosup-
pression strategy. When different DNA digests were used
on the clone that we studied for their antigeneic reper-
toire, a wide variety of gamma, but also of alpha and beta
rearrangements, were found [3, 17]. Clones displaying a
similar apparent specificity for a given class Il epitope
presented different rearrangement patterns, indicating
various forms of V gene expression. However, the results
of Miceli and Finn [16] were obtained on lines derived
from bulk culture of GIL, something which usually im-
plies a selection of some clones with high growing potency.
In some instances, however, the gamma gene rearrange-
ments described were polymorphic, suggesting that, in-
deed, selection only operated at the beta V gene level [16].

As some of the patterns described might be explained by a
selection of GIL populations which, in situ, could have
been derived from some foci of infiltrate initially com-
posed of a limited number of donor-committed cells, we
have isolated separate bulk cultures derived from differ-
ent fragments obtained from a single rejected liver. The
results of analysis of beta TCR rearrangements per-
formed on these separate cultures indicated some oligo-
clonality. However, rearrangements varied unambiguous-
ly from cultures derived from one liver fragment to
another. In addition, specific rearrangement patterns dis-
appeared after prolonged culture, whereas others ap-
peared after 2 weeks of the same culture. It is thus difficult
todetermine restricted patterns of beta rearrangementsin
GIL based on the currently available data. Theoretically,
and unlike what occurs in some autoimmune diseases, the
allograft should represent a highly polymorphic stimulus
to the recipient immune response. Restricted profiles
may, however, arise and depend on several variable pa-
rameters, such as the type and number of antigens mis-
matched between recipient and donor, the clinical status
(first rejection, reversibility of the rejection episode, drugs
used), and on the limited volume of rejected organ from
which GIL have been derived. In this respect, it is impor-
tant to emphasize that our experiments were performed
with GIL harvested from an entire organ. Such a proce-
dure should avoid the selection of oligoclonal foci of GIL
that can occur when small fragments of the rejected tissue
are used in the culture system. Furthermore, caution must
be exercised in the interpretation of rearrangement pat-
terns from bulk cultures. In experiments performed with
lymphocyte populations derived from a biopsy of a pa-
tient with acute graft-versus-host disease, DNA from cells
of bulk culture was subjected to EcoRI digestion and stud-
ied for beta gene rearrangements [27]. Although the bulk
DNA extract exhibited only one dominant rearrange-
ment, after hybridization with a Cbeta probe, the
29 clones obtained from this initial bulk culture displayed
highly polymorphic rearrangements that could not have
been predicted from the bulk extract analysis. This experi-
ment provides a clear example of an apparently highly
restricted pattern, whereas clonal analysis revealed no
oligoclonality. Consequently, further cases need tobe ana-
lyzed and additional studies need to be performed on rep-
resentative populations of clones derived immediately
after harvesting instead of bulk culture-derived lines
bringing important selection pressure, in order to draw
conclusions as to the preferential use of some sets of TCR
genes in allorecognition.

Lymphokine production

Although it seems unlikely that human lymphocytes have
a specialized potency to produce different lymphokines
and to define possible functional subsets, this has been re-
ported in mice [22]. We have studied the transcription of
lymphokines by some clones derived from GIL by treat-
ment with phorbol myristate acetate (PMA) and a cal-
cium ionophore (CI) at various times after antigenic
stimulation. mRNA were purified and hybridized with



probes specific for 14 different human cytokine tran-
scripts (IL1 alpha and beta to IL6, G, M, and GM-CSF,
IFN gamma, IFN alpha and beta, and HILDA; M. M. Hal-
let, manuscript in preparation). While experiments are
still in progress, preliminary data suggest that simple
profiles of lymphokine gene transcription will not be
available. No antithetic patterns of lymphokine produc-
tion have been observed. Indeed, the results have proved
very difficult to interpret because of several levels of com-
plexity. For instance, there are important clone-to-clone
variations in mRNA production as well as in the kinetics
of mRNA production for a given lymphokine and stimu-
lus. In addition, there are several examples in which
mRNA transcription could not be detected but protein
production was evident, even when the receptor was
blocked by antibodies, as we have demonstrated for IL2
[11] and which might be possible for IL4. To date, al-
though is it perfectly clear that these clones produce a
large variety of lymphokines under PMA-Cl and antigenic
stimulation (although in this last case the pattern seems to
be more restricted), it is impossible to draw relevant con-
clusions about the respective hypothetical roles of given
lymphokines in the graft rejection process.

Conclusion

Cloning of T lymphocytes from rejected organ specimens
may be a method of choice for attempting to understand
the repertoire of these cells for the various antigenic struc-
tures of grafts. However, this approach is dependent on
sophisticated and time-consuming methodologies that
have thus far made it impossible to obtain a sufficiently
high CE to provide relevant knowledge of the repertoire.
At best, around 1:10 of the cells can be derived from a
graft. It is not yet possible to determine if they represent a
random effector pattern or whether they are a selected
population dependent on the feeder cells providing the
IL2-receptor upregulating signals that allow the cell to
grow in the presence of IL2. Moreover, one cannot rule
out the possibility that other committed cells do not dis-
play other growth-promoting factors not provided in the
culture system. However, this approach could be im-
proved by experiments using graft cells as a feeder layer,
as has been reported [9]. Efforts have also been made to
avoid any early selection of uncommitted cells (which may
represent a majority of GIL) by the culture system itself.
Obviously, the direct GIL cloning approach should yield
interesting results when applied to different clinical situ-
ations (e. g., acute or chronic rejection, different kinds of
grafted organs) and will provide useful information. In the
experiments presented above, all of the derived clones
could be assigned to an epitope of a class I or class II prod-
uct, so that cloning of GIL derived from rejection of unre-
lated or related (a rare but documented event) HLA-
identical kidneys could also provide important data on
graft antigen presentation. In addition to providing a bet-
ter understanding of transplantation immunology, GIL
cloning provides a powerful tool in cellular immunology.
Further experimentation is required in this domain, in-
cluding a comparison between pregraft MLR-derived
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clones and GIL-derived clones to detect possible differ-
ences in these two sources of allogeneic committed cells.
However, clones derived from GIL originating from end-
stage rejection are known for their remarkably high
growth and cytotoxic potency and may represent uncom-
mon, highly mature effectors, resulting from months of in
vivo stimulation. Recently, clones with growth strictly de-
pendent on donor antigens and IL2 could be derived in
sufficient quantity to prepare rabbit anticlone gamma-
globulins at an industrial level [6]. This reagent has now
been tested for its prophylactic action in kidney trans-
plants [12]. GIL-derived clones producing high levels of
growth factor(s) for IL3-dependent murine cells have also
been very useful in characterizing HILDA {20, 21], a re-
cently identified cytokine that may play a role in the rejec-
tion process.
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