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A new in vitro test for human serum resistance
of Trypanosoma (T.) brucei

Short communication

L. JENNI, R. BRUN

It has been known since Laveran (1902) that normal human serum has a
trypanocidal effect on Trypanosoma b. brucei. After various attempts to identify
the cytotoxic factor(s) (Aaronovitch and Terry 1972: Hawking et al.. 1973;
Hawking, 1979; Van Meirvenne et al., 1973), Rifkin (1978) found a high density
lipoprotein in normal human blood and serum with trypanocidal activity.

The trypanocidal activity of normal human blood or serum has been used
by Rickman and Robson (1970, 1972) who developed a simple indirect test to
determine the subspecific identity of Trypanosoma (T.) brucei. This test, known
as the blood-incubation infectivity test (BIIT) includes incubation of trypano-
somes in human blood or serum in vitro at 37° C and subsequent inoculation of
the suspension into susceptible laboratory animals. 7. b. rhodesiense and T. b.
gambiense are relatively resistant to the cytotoxic effect of the normal human
blood or serum whereas 7. b. brucei is neutralized.

Brun et al. (1981) described an in vitro culture system for bloodstream
forms of different subspecies of the subgenus Trypanosoma (T.) brucei which
enabled the continuous growth of 7. b. rhodesiense and T. b. gambiense in the
presence of normal human serum. In this system. stocks of 7. b. brucei were
rapidly lysed whereas they grew in inactivated rabbit serum. This in vitro cul-
ture system was used to test the human serum resistance of several stocks of
Trypanosoma (T.) brucei.

The in vitro test system consists of a feeder layer of fibroblast-like cells
derived from embryos of Microtus montanus, with HEPES-buffered Minimum
Essential Medium, with Earle’s Salts (EMEM). supplemented with 15% normal
human serum in the test wells and 15% inactivated rabbit serum in the control
wells (Brun et al., 1981).
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Table 1 shows the stocks and clones derived from primary isolates of 7ry-
panosoma (T.) brucei which were tested. The history of these isolates, except for
STIB 703 and STIB 710, is given elsewhere (Geigy et al., 1973a, 1975; Brun et
al., 1981). STIB 703 was isolated from a patient in Southern Tanzania in 1982
and stabilated after one mouse passage. STIB 710 was isolated from a patient in
Daloa (Ivory Coast) in 1982 by the direct transfer of blood parasites into cul-
ture.

The initiation and maintenance of the bloodstream form cultures was
carried out according to Brun et al. (1981). Parasites were taken from the first
raising parasitaecmia of mice or Microtus montanus (TH-3/78 [031]) infected
with trypanosomes from stabilates. Almost confluent feeder layers in 2-cm?
wells were inoculated with 10 trypanosomes/well. The test wells contained 15%
normal human serum and the control wells 15% inactivated rabbit serum in
EMEM. The tests were carried out at least 3 times and the cultures were main-
tained for at least 10 days with daily medium replacement.

Table 1 shows the test results of 12 different stocks and 4 corresponding
clones. STIB 247, STIB 246, STIB 348 (clone of 246) and EATRO 1856 were
consistently neutralized by the action of normal human serum. All the other
stocks and clones showed continuous growth in the presence of human serum.
Stabilate STIB 349 (clone of STIB 324) did not infect one volunteer (Geigy et
al.. 1975). However, the in vitro test was positive although human serum resis-
tance was only present in a few parasites.

Initially. some stocks (e.g. STIB 229, 347, 350, 324 and STIB 349) con-
tained only a minority of human serum resistant forms whereas most trypano-
somes were lysed within a few hours in the presence of human serum. Especially
the clones contained only very few resistant forms as indicated by the initial dis-
appearance of the trypanosomes in the culture with human serum and the
reappearance of a resistant population after 4-6 days.

The sensitivity of the test was analyzed by adding a single human serum
resistant trypanosome of STIB 389 to 10° trypanosomes of STIB 247 (well A).
As controls 10° trypanosomes of STIB 247 (well B) and a single trypanosome of
STIB 389 (well C) were inoculated into culture wells. All three wells (A, B and
() contained 15% human serum. Well A showed a small growing parasite popu-
lation after one week which resembled in its growth characteristic the clone
growing in well C. The 10° trypanosomes in well B were all lysed within a few
hours and no trypanosomes could be detected after 2 weeks. These results show
that the test s able to detect single human serum resistant parasites among high
numbers of human serum sensitive parasites.

This new test allows the detailed analysis of an eventual fluctuation of
human serum resistance in a stock or primary isolate during long term in vitro
cultivation. The stability of human serum resistance of different primary iso-
lates before and after tsetse fly transmission is currently being investigated.

(3}
oC
W]



AUOP 10N = N (SL6] '9€L61) TP 12 ABIAD) 238 | 1AIR[OSI 2A0qE AU JO dUO)

+ + 01L qILS zs6l 1se0) A1oa] uepN

+ + (1€0) 8L/€-HL 8L61 ISBO) AIOA UeN

+ + €0L q1LS 861 BIUBZUE] uwylno§  ~""" " """ 70T URW

+ 4 68€ qr11s 0861 BIURZUR ] WIAUMON " URN

+ + Go¢ q11s €L61 RIAUDY ‘Apg pwiOoy uepy

— + + +67€ q11s 161  viuezue] maduaiag Coo e puarkly
+ + + +7§ q118 1L6] PIURZUBR] ‘MAZUdIAS - BUIRAY
* + + «0S€ d1LS 1L61 BIURZUR] ‘M@Gualdg uory
i + + 17¢C qILS [L61 BIURZUR] "MAGUAIDG 0 uory
aN + - Lyt d1LS [L61 BIUDZUR] ‘NPFUaldg 1599g9a1iEH
— + — «8F€ q11s 1061 plupzue ] magualag 1S22Q2MEH
aN + - oOvC q1LS [L6] BlURZUR] ‘Magualdg 159a4aueH
dN + + xLVE 4ILS 1L61 BIURZUR] ‘NAFUAIDG 0 1523qalEH
aN + + 6CC qILS [L61 BIURZUR] ‘nadualag 1892(911eH
+ =+ + €481 O¥MLVH 0L61 PIURZUB [ ‘N23UAIDS 1832Q21EBH
aN + - 9¢81 OY.LVH 0Lel pluvzZuR | madualeg 159931l H

wnias JIqqed ‘19rUI WNIIS Wy

| PRISAI-UBIN 1M OIIA UT IMOIF SNONUNuo)) 'ON AE[IqRIS IBIX Anuno)) "aovid WOoIj PAIR[OS]

SAUO[D PUR SYI0IS 12214g (] ) prtosoupd i ] JO ANTATIISUIS PUR dOURISISAI WNIIS-URWNE ' |9 |



Acknowledgments

We are indebted to M. Schénenberger. C. Kunz and M. Kauffmann for their excellent
technical assistance, to Dr. M. Mehlitz, Hamburg, for kindly providing us with TH-3/78 (031) and
Dr. P. Cattand, Daloa, Ivory Coast. for helping us to isolate STIB 710. These investigations were
supported by a Swiss National Science Foundation Grant No. 3.681-0.80.

Aaronovitch S.. Terry R. J.: The trypanolytic factor in normal human serum. Trans. roy. Soc. trop.
Med. Hyg. 66, 344 (972).

Brun R.. Jenni L.. Schonenberger M., Schell K.-F.: In vitro cultivation of bloodstream forms of
Trypanosoma brucei, T. rhodesiense, and T. gambiense. ]. Protozool. 28 (4), 470-479 (1981).

Geigy R., Kauffmann M., Jenni L.: Wild mammals as reservoirs for Rhodesian sleeping sickness in
the Serengeti 1970/71. Trans. roy. Soc. trop. Med. Hyg. 67, 284-286 (1973a).

Geigy R.. Kauffmann M., Mayende J. S. P., Mwambu P. M., Onyango R. I.: Isolation of Trypanoso-
ma ( Trypanozoon) rhodesiense from game and domestic animals in Musoma District, Tanzania.
Acta trop. (Basel) 30. 49-56 (1973b).

Geigy R., Jenni L.. Kauffmann M., Onyango R. J., Weiss N.: Identification of 7. brucei-subgroup
strains isolated from game. Acta trop. (Basel) 32, 190-205 (1975).

Hawking F.: The action of human serum upon 7Trypanosoma brucei. Protozool. Abstr. 3. 199-206
(1979).

Hawking F.. Ramsden D. B., Whytock S.: The trypanocidal action of human serum and of baboon
plasma. Trans. roy. Soc. trop. Med. Hyg. 67, 501-516 (1973).

Laveran A.: De I'action du serum humain sur le Trypanosome du Nagana (7. brucei). C. R. Acad.
Sci. (Paris) 734, 735 (1902).

Rifkin M. R.: Identifikation of the trypanocidal factor in normal human serum: high-density
lipoprotein. Proc. nat. Acad. Sci. (Wash.) 75, 3450-3454 (1978).

Rickman L. R., Robson J.: The blood incubation infectivity test — a simple test which may serve to
distinguish Trypanosoma brucei from T. rhodesiense. Bull. WHO 42, 650-651 (1970).

Rickman L. R.. Robson J.: Some supplementary observations on the blood incubation infectivity
test. Bull. WHO 46, 403-404 (1972).

Van Meirvenne N., Janssens P. G., Magnus E.: Further studies on the Iytic and neutralizing action
of human serum on 7. brucei. Ann. Soc. belge Méd. trop. 53, 49-56 (1973).



	A new in vitro test for human serum resistance of "Trypanosoma (T.) brucei" : short communication

