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Blastic transformation of the lymphocytes in peripheral
blood and spleen, analysis of immunocompetent cells in the
blood and haematopoietic organs of rainbow trout after
phenolic intoxication (2 mg/dma, 2 months, winter).

INTRODUCTION

As a result of phenolic intoxication of rainbow trout, several hypobiotic changes were
observed (Wtasow, 1985b). At the same time, however, such reactions occurred as:
reactive granulocytosis in the blood, intensified lymphopoiesis in the head kidney, and
relative physiological activity of the lymphocytal system, reflected in the presence of
activated forms and increased resistance to the effect of phenol. These processes, aimed at
preserving the homeostasis, are somehow clarified by the present paper which describes
some immunologic responses in rainbow trout exposed to phenol.
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MATERIAL AND METHOD

The materials consisted of rainbow trouts intoxicated with phenol (2 mg/dm® of
phenol, 2 months) in the experiments described earlier (Wtasow, 1985a).

Blood samples were taken from the heart by means of 1ccm syringe, using
intradermical needles. Blood smears and reprints of the organs were made (Wtasow,
1985a) for quantitative analyses of the immunocompetent cells.

Cell resistance was determined by means of a test of blastic transformation of
lymphocytes, with modification for fishes (Etlinger et al., 1976). The lymphocytes were
cultured with phytohaemagglutinin (PHA). Intensness of blastic transformation of the
lymphocytes was amnalyses in peripheral blood and lymphoid spleen cells in the
experimental (30 indiv.) and control (30 indiv.) fishes. 3 cultures were made for each fish.
The cultures (2 ml of Parker liquid, produced by the Factory of Sera and Vaccines in
Lublin, plus antibiotics, 10 mg streptomycin and 10000 units of penicillin per 100 ml of
the liquid, plus about 1 million of the lymphocytes, plus 0.4 ml of homogenic serum, plus
0.1 ml PHA — M. Difco) were incubated for 3 days in 20°C. ,

Survival of lymphocytes in the culture was controlled with 0.05% solution of trypan
blue. Intenseness of transformation was measured basing of 6 — >H thymidine incorpo-
ration (spec. act. 15000 mCi/m Mol, Czechoslovakia). Thymidine was applied 48 h. after
the incubation, at a dose of 0.2 uCi per culture. Radioactivity was determined in
Beckmann apparatus LS 100 C for liquid scintillation. The results are presented as the
transformation index (Etlinger et al., 1976).

Physiological activity of the granulocytes was assessed taking advantage of the average
reaction index — ARI (Astaldi, Verga, 1957) of peroxidase content, analysing blood
smears stained with Graham’s method.

Moreover, desoxyribonucleic acid (DNA) was determined in spleen cells with Feulgen
method; the scraps were preserved in Carnoy liquid and immersed in paraffin.

RESULTS

Ability of the lymphocytes for blastic transformation in the peripheral blood of
rainbow trout intoxicated with phenol decreased insignificantly (Tab. 1). It could not
reflect any lowering of immunological response of the cell type, connected with
lymphocytes in the experimental trouts. .

The results of the transformation test, carried out on the lymphoid cells of trout
spleen, revealed an increase of the transformation index in the intoxicated fishes, by 35%
compared to the control (Tab. 1). This increase reflected considerable stimulation of the
immunological response of the cell type, and was highly significant.

During the studies on immunocompetent cells, carried out on permanent slides, cells
with an ability of phagocytosis were distinguished — macrophags and heterophilic
granulocytes, lymphocytes and reticular cells.
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Table 1
Comparisons of transformation indices of lymphoid cells
from blood and spleen of rainbow trout (S, gairdneri Rich.)
after 2-month exposure to 2 mg/dm of phenol
Transformation X S_ Significant +
indices of x N. significant —
cells from: E C E C differences
blood 0.89 0.99 0.65 0.74 - p=0.05
spleen ) 1.35- 1.00 0.26 0.48 + p<0.01

E — experimental, C — control

Differences in the frequency of macrophags in the xperimental and control fishes were
noticeable in the spleen. In the intoxicated fishes macrophags were by 400% more
frequent. .

Heterophilic granulocytes were less numerous in the haematopoietic organs of the
experimental fishes compared to the control, while their percentage in the peripheral
blood increased to 115.7%. Granulocytosis in the blood of intoxicated fishes should be
regarded as an intensification of the immunological reaction. At the same time, small but
significant lowering of the histochemical index (ARI) of peroxidase content was observed
in the granulocytes (Tab. 2).

Percentage of the lymphoid cells responsible for the production of antibodies
decreased in the blood of intoxicated trout by 6%. This referred to the lymphocytes.
A significant increase of the lymphoblast percentage was observed in kidneys, by 148%,
as well as of prolymphocytes — by 156%. On the other hand, lymphoblast percentage in
spleen decreased considerably (by 54.5%).

Table 2

Average reaction index (A.R.L) for granulocytic peroxidase
from blood of rainbow trout (S. gairdneri Rich.) after 2-month
exposure to 2 mg/dm3 of phenol

_ S— Significant +
X X n. significant —
E’ C E C differences
ARL
1.95 2.03 0.10 0.20 +0.01<p<0.05

E — experimental, C — control.
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3
1. The spleen of rainbow trout (S. gairdneri Rich.): a — after 2 month exposure to 2 mg/dm
of phenol, b — control. Positive Feulgen’s reaction in a, negative — in b. Im. x 1250

Phot. C. Nagigé
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Fig. 2. The spleen of rainbow trout (S. gairdneri Rich.) after 2 month exposure to 2 mg/dm? of phenol.
Positive Feulgen’s reaction. Note subcapsular region. Im. x 1250.

Phot. C. Nagigé

Nuclei of lymphoid cells in spleen of trout intoxicated with pheno! (Fig. 1a) had
higher DNA content than in the control (Fig. 1b). This was especially well noticeable in
the cells close to the blood vessels, and under the sac (Fig. 2). Under-sac aggregates of the
lymphoid cells with nucleirich in DNA were three times more frequent in the intoxicated
fishes than in the control ones.

DISCUSSION

Cell resistence of rainbow trout was assessed with the test of blastic transformation of
the lymphocytes, which so far has rarely been used for fishes (Cassey et al., 1976,
Etlinger et al., 1976, Sakai, 1981). The test showed that the lymphocytes in peripheral
blood of the intoxicated fishes were characterized by an unchanged cell resistance
compared to the control. Increased cell resistance was observed in spleen of the
experimental fishes. Contrarily to blood, this organ contains considerable amounts of ”T”
lymphocytes (Etlinger et al., 1976), i.e. PHA-reactive. Moreover, presence of reticular
cells and macrophags could have stimulated transformation (Szewczyk, 1970), and these
cells were not present in the blood. There were, however, no differences in the occurrence
of these cells between the intoxicated and the control fishes.
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Increased in vitro reaction of the T” lymphocytes from spleen of the fishes
intoxicated with phenol was confirmed by the histochemical reaction of Feulgen.
Increased DNA synthesis noted in the histological preparates, which usually preceeds
transformation, suggests stimulation of this process, and stronger response of the cell type
in trout intoxicated with phenol compared to the control.

Non-specific cell response to phenol was reflected in granulocytosis, observed in blood
of the experimental fishes. However, lowering of the ARI index of peroxidase content in
the granulocytes of these fishes reflects low intensity of this response. An increase of ARI
of peroxidasis in carps with septicaemia, considered to be a non-specific immunological
reaction (Afanasyev, Kolot, 1971), was probably similar to the stimulation of myelopero-
xidase activity, observed during phagocytosis in mammals (Tchérzewski, 1978). Hence,
phagocytal acticity of these cells in the intoxicated trout seems to be weakened,
notwithstanding reactive granulocytosis in the blood.

Intensification of phagocytosis in fishes exposed to phenol took place in kidneys, in
which a noticeable predomination of the macrophags was observed compared to the
control fishes.

Percentages of cells producion antibodies in trout blood and spleen were lower in the
fishes exposed to phenol. Inhibiting effect of low phenol concentrations upon antibody
production was observed also in carp (Goncharov and Mikryakov 1970). According to
Mikryakov et al. (1974) humoral resistance decreased in fishes with chronic phenol
poisoning. On the other hand, cell responces were intensified, such as macrophag
production (Waluga 1975), reactive granulocytosis (Mikryakov and Flerov 1971, Waluga
1975).

In mammals cell resistance becomes noticeable mostly when the humoral reactions are
not sufficient to protect the organism from a disease (Report of WHO 1973). In case of
fishes protective cell responses (Corbel 1975, Finn and Nielson 1971) are probably
similarly important.

CONCLUSIONS

1. Non-specific immunological response to phenol consisted of an increase of cell
resistance connected with T lymphocytes in spleen of rainbow trout.

2. Increased cell resistance was accompanied by intensified DNA synthesis in nuclei of
the lymphoid spleen cells.

3. Reactive granulocytosis of blood in trout exposed to phenol took place at decreased
non-specific immunological reaction of these cells, connected with the presence of
peroxidases.
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Translated: Dr. Teresa Radziejewska

Teresa Wtasow

WYBRANE WSKAZNIKI OPORNOSCI IMMUNOLOGICZNEJ PSTRAGA TECZOWEGO
(SALMO GAIRDNERI RICH.) W PRZEDLUZONEJ PODOSTRE]
INTOKSYKACJI FENOLOWE]J

STRESZCZENIE

Badano wybrane, niespecyficzne reakcje obronne pstraga tgczowego po intoksykacji fenolowej
2 mg/dm3 2 miesiace).

Przeprowadzony test transformacji blastycznej (TTB) limfocytéw (metoda inkorporacji z
6-°H tymidyna) wykazat nie zmieniona w stosunku do kontroli odporno$¢é komérkowa zwiazana z
limfocytami ,,T” w krwi obwodowej oraz wzrost tej odpornosci w §ledzionie ryb doswiadczalnych.

Potwierdzeniem wynikéw TTB byt wzrost syntezy DNA (reakcja Feulgena) w §ledzionie pstragéw
narazonych na dziatanie fenolu.

W krwi ryb doswiadczalnych stwierdzono istotna odczynowa granulocytoze. Jednakze badania
histochemiczne ujawnity ostabienie nieswoistej reakcji obronnej granulocytéw.

W nerce pstragdw zatruwanych fenolem notowano wzrost udziatu komdrek produkujacych
przeciwciata i wzmozenie fagocytozy.

Teresa Wltasow

M3BPAHHHE IIOKASATEJIY WMMYHOJIOTUYECKOL

YCTOUYUBOCTH PAIYKHO4A SOPEJM (SALMO

GAIRDNERI RICH.)B I[EPUOL [IPOLJEHHOU
[I0JOCTPOu SEHOJBHOY MHTOKCHK AU

PeswwMme
HccnemoBamu BHOOPOYHO HecneuMdUUECKHE 3 amyTHHE

pPeaklI¥y panyXHo# ¢opesu nocJe GEeHOJbHO#I HMHTOKCHU-
Kanuu (2 Mr/mvx3 2 Mecsana).
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[IpoBenEHHHI TecT OJacTUUYECKOH TpaHchopManuu
(TBT) JUMOOLUTOB (MeTOLOM WHKOpHopauuu ¢ 6 - 3H
TUMULUHOM) NOKa3al HEeU3MeHSHHYH O O THONEHUD K
KOHTPOJBHEM Of0paslaM KJIeT4aTyl yCTOHUMBOCTL CBfH-
3aHHyo c aumporuTamu ,T" B nepegepuiiHO® KPOBHU u
POCT 93TOH peakuud B ceJecC3E8HKe INOJONHTHHX pPhb .

llonTBepxnernem peadyabTaroB TET 6wl pocT CUHTE-
sa JHA peaxnus ®yeabreHa) B cele38HXe (POPeld IO
BepraeMmoit me#cTBHI ¢PeHOoJIa.

B KpoBM NOLONHTHHX PHO OOHapPYXUJIH CyMecTBEHHHH
PeaKTUBHHI I'paByJonuTo3. OZHAKO TIUCTOXUMHUUECKUE
vcclelnoBaHUA OOHapyXMJIKU ocaabjeHHe HeCBONCTBEH-
HOM 3amMUTHOW peakKuuu T'PaHYJOLUTOB.

B nmouke ¢openu, OTpaBIeHHO® ®EHOJOM, OTMEeUaJH
POCT KOJUYECTBa KJIETOK, NPOU3BOLANUX aHTUTeJa u
yCHJEeHHEe (arouuTo3a.
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