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SUMMARY: Among the populations of Tonga and Western Samoa, serum 
antibodies against human immunodeficiency virus or hemorrhagic fever with 
renal syndrome virus were not detected (0/904 and 0/192). No serum samples 

were considered to be positive for antibody against human T-cell lymphotropic 
virus type 1 (0/527). Hepatitis B antigen and antibody were found in 4% (8/192) 
and 47% (90/192), respectively. Chlamydia trachomatis IgG and C. psittaci IgG 
antibodies were detected in 39% (75/192) and 47% (91/192), respectively. The 

possibilities of the spread of human immunodeficiency virus and hemorrhagic 
fever with renal syndrome virus on the islands when the viruses invade from 
abroad were discussed.

INTRODUCTION

Western Samoa and the Kingdom of Tonga are parts of the South Pacific 

Islands. These islands were thought to be untouched by a new viral disease, such
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as human immunodeficiency virus (HIV) infection, because of being isolated from 

other countries. Today, we cannot deny the invasion of HIV infection in these 

countries through foreign tourists and repatriates.

In mid-1987, a Tongan national returned from the United States with AIDS 

and was nursed in a hospital in Tonga until his death a short time later (1). We 

had an opportunity to visit these countries as consultants for WHO's Special 

Programme on AIDS. Our project was to work with the governments of these 

countries to formulate a short-term plan for AIDS prevention and control. 

    During our visits, we were able to obtain blood samples. We examined these 

samples for not only antibodies against HIV and human T-cell lymphotropic virus 

type 1 (HTLV-1) but also those against hepatitis B virus surface (HBs) antigen, 

Chlamydia trachomatis and C. psittaci, and hemorrhagic fever with renal 

syndrome virus (HFRSV). We examined also for HBs antigen. Here we report 

the results of our examinations and discuss prevention of the infection on the 

Islands.

MATERIALS AND METHODS

Sera: Seven hundred and twelve Tongan adult sera were collected at health 
centers in 1985 in the field study of hepatitis B. One hundred and ninety-two 
Western Samoan sera were obtained from adolescents (10-20 years old) and 
adults who visited the National Hospital in 1988. The sera were randomly 
collected from the clinics. 

    Studies were carried out mainly on Western Samoan sera because the. 
volume of samples from Tonga was not sufficient for all the examinations. 

    HIV antibody: Enzyme immunoassay (EIA) test kits (2) from Abbott 
company were used for the Tongan sera following the manufacturer's instruction. 
The gelatin particle agglutination (PA) test with the kit from Fuji Rebio Inc. was 
conducted on Western Samoan sera following the manufacturer's instruction (3). 
Fluorescence antibody (FA) method and western blot (WB) analysis were 
conducted as in the previous reports (4,5). Persistently HIV-1-infected 
MOLT4/KB-1 cells propagated in our laboratory were used as FA and WB virus 
antigens. 

HTLV-1 antibody: The PA test kit from Fuji Rebio was used for screening of 
the HTLV-1 antibody (6). Persistenty HTLV-1-infected MT1 and TCL-Kan cells
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were used for the FA method and WB analysis, respectively, with affinity-

purified peroxidase-conjugated goat anti-human IgG (Pel Freeze Co., Rogers, AR) 
(5,7) for the confirmatory test. Samples with both gag and env proteins detectable 
by WB were considered to be HTLV-1-antibody positive. Those with only gag 

protein detectable as equivocal, while those with neither gag nor env protein as 
HTLV-1-antibody negative. The samples positive by both FA and WB were 
considered to be indisputably positive for HTLV-1 antibody.

HBs antigen and HBs antibody: HBs antigen and HBs antibody test kits 
were kindly given to us by the Institute of Immunology Co. Ltd., Tokyo, Japan. 
The passive hemagglutination test for HBs antibody and the reverse passive 
hemagglutination test for HBs antigen (8) were conducted following the 
manufacturer's instruction (9).

Antibodies against C. trachomatis and C. psittaci: IgG and IgA antibodies 
against C. trachomatis and C. psittaci were examined by the microplate FA 
method provided by the Denkaseiken Co. Ltd., Tokyo, Japan (10).

HFRSV antibody: HFRSV IgG antibody was detected by the FA method 
with HFRSV (SR-11strain)-infected Vero E6 cells (11).

RESULTS

HIV Antibody

The seven hundred and twelve Tongan sera were all HIV negative by 

enzyme immunoassay. The one hundred and ninety-two Western Samoan sera 

were all negative by PA.

HTLV-1 Antibody

Eleven (3.3%) of the 335 Tongan sera and five (2.6%) of the 192 Western 

Samoan sera were positive by PA. HTLV-1 antibody titers in positive sera were 

between 256 and 16 (Table I). Positive sera by PA were further examined by FA 

and WB. All 16 sera were negative by FA, while one serum was negative by WB. 

The other 15 sera showed an equivocal result by WB (Table II). We concluded all 

sera were HTLV-1 negative.
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Table I. Incidence and titers of anti-HTLV-1 antibody in Tonga and 
Western Samoa

Table II. Results of confirming tests of anti-HIV-1 antibody in Tonga
 and Western Samoa

PA: Particle agglutination, FA: Fluorescence antibody 
WB: Western blot

HBs Antigen and HBs Antibody 

Eight (4%) of the 192 Western Samoan sera and 90 (47%) of the 192 sera 

were HBs antibody positive. HBs antigen positive titers were between 128 and 4, 

and HBs antibody positive titers were between 16,384 and 4 (Table III).

Antibodies against C. trachomatis and C. psittaci

Chlamydia trachomatis IgG antibody was positive in 75 (39%) of 192, and C. 

trachomatis IgA ntibody was positive in 25 (13%) of 192. Chlamydia psittaci 

IgG antibody was positive in 91 (47%) of 192, and C. psittaci IgA antibody was 

positive in 14 (7%) of 192 sera (Table IV).
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Table III. Incidence and titers of HBs antigen and HBs antibody in 
Tonga and Western Samoa

TS: Total samples, PS: Positive samples

Table IV. Incidence of Chlamydia trachomatis and Chlamydia psittaci in 
Western Samoa

HFRSV Antibody

HFRSV IgG antibody was not detected in the 192 Western Samoan sera by 

FA.

DISCUSSION

WHO's October 1988 report showed that AIDS patients in Oceania 

numbered 1,024 in Australia, 1 in French Polynesia, 89 in New Zealand, 4 in 

Papua New Guinea, 1 in Tonga, none in Cook Islands, none in Fiji, none in 

Kiribati, none in Mariana Islands, none in New Caledonia and Dependencies, 

none in Samoa, none in Tuvalu and none in Vanuatu (12). Our small-scale
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seroepidemiological study showed that Tonga and Western Samoa are not 

extensively infested by AIDS.

Several test kits for HTLV-1 are commercially available. False positives 

are frequently reported with the test kits (13,14) and use of more than two 

different tests is recommended to confirm the diagnosis. We, therefore, tried to 

confirm the results of PA by FA and WB. Fifteen positive results by PA were all 

negative by FA. Although 10 Tongan samples showed equivocal results by WB, 

we interpreted that they were negative for HTLV-1 antibody from the results by 

FA. Striking differences in incidences of antibodies to HTLV-1 among 

populations of the Southwestern Pacific were noted by ELISA (15). We need to 

use such other techniques as polymerase chain reaction to confirm the results 

more accurately.

HBs antigen and HBs antibody were detected in 4% and 47% respectively in 

our examinations. The incidence of HBs antigen was reported to be 18% in Papua 

New Guinea, 16% in the Philippines, 4.7% in Kenya, 12% in Solomon Islands, 

18% in Wuvula Island, 2.7% in Japan and 0.5% in Australia. The incidence of 

HBs antibody was 28% in India, 42% in Thailand, 17% in Japan and 3% in 

Australia (16). Our data indicate that HBV infection is one of public health 

problems on South Pacific Islands.

Chlamydia trachomatis infection causes pneumonia, conjunctivitis, sexually 

 transmitted diseases and so on in adults and infants (17,18). Almost half of the 

 Samoan sera had positive IgG antibody to both C. trachomatis and C. psittaci. 

 About 10% of the sera showed IgA antibody, which means active infection (19). In 

 our experiments, quantitations of IgA and IgG antibodies were not done for either 

 C. trachomatis or C. psittaci, but our data indicate a high incidence of chlamydial 

 infection in the South Pacific Islands.

Sexually transmitted diseases, including C. trachomatis, frequently precede 

to HIV infection (20). Our data suggest that, if HIV infection invades these 

islands, it may spread readily among the people.

HFRS is a serious infection in the northern parts of Asia and Europe. It is 

estimated that 500 to 1,000 cases occur annually in the Soviet Union and in the 

Republic of Korea. Mortality by the Far Eastern type of HFRSV has decreased 

from 10 to 15% to around 5% (21,22). This is due primarily to improved 

managements of patients and supportive cares and to the introduction of renal 

dialysis. Antibodies against HFRSV were detected in humans and urban rats in 

the Americas (Alaska, Argentina, Brazil, Canada, Columbia, United States, 

including Hawaii), in the Western Pacific and Southeast Asia (Burma, Fiji, Hong
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Kong, India, Malaysia, Sri Lanka, Singapore , New Guinea, Philippines, Taiwan, 
Thailand), as well as in Africa (Central African Republic , Egypt, Gabon, Nigeria, 
Sudan, Madagascar, Uganda) where HFRS is not known to exist (23).

According to our results , there were no antibodies against HFRS viruses in 
Tonga or Western Samoa. We need to continue the test because HFRS antibody 

was found in Fiji near Tonga . It will also be important to protect the South 
Pacific Islands from invasion of the HFRS virus as well as HIV .

Age-and sex-specific incidences of serum antibodies against HIV , HTLV-1, 
HBV, HFRSV and Chlamydia were not determined in our study of adolescents 

and adults. We will examine infants and children in the future .

ACKNOLEDGEMENTS

We thank WHO's Special Programme on AIDS and the Ministry of Health 
and Welfare, Japan, for giving us the chance to visit Tonga and Western Samoa

. O
ur studies were conducted with the help of people in both countries . This work 

was supported by grants from the Ministry of Health and Welfare , Japan and the 
Japan Health Sciences Foundation.

REFERENCES

1. Australian Federation of AIDS Organization Inc . (AFAO) (1988): WHO 
AIDS education in the Pacific. Natl . AIDS Bull., 2,27-28.

2. Weiss, S. H., Goedert, J. J., Sarngadharan , M. G. and Bodner, A. J. (1985):
The AIDS seroepidemiology collaborative working group , Gallo RC and 
Blattner WA. Screening test for HTLV-III (AIDS agent) antibodies:

specificity, sensitivity and applications. J. Amer. Med . Assoc., 253, 221-225.
3. Yoshida, T., Matsui, T., Kobayashi , S., Harada, S., Kurimura, T., Hinuma, 

Y. and Yamamoto, N. (1986): A novel agglutination test for the human
 immunodeficiency virus antibody: A comparative study with enzyme -linked
 immunosorbent assay and immunofluorescence . Jpn. J. Cancer Res.
(Gann), 77,1211-1213.

4. Tsuchie, H., Kurimura, T , and Hinuma, Y. (1985): Survey of the prevalence 
of AIDS-associated virus (LAV) infection in Japan . J. Infect., 10,272-276.

107



5. Towbin, H., Staehelin, T. and Gordon, J. (1978): Electrophoretic transfer of 
proteins from polyacrylamide gels to nitrocellulose sheets: Procedure and 
some applications. Proc. Natl. Acad. Sci. USA, 76, 4350-4354.

6. Ikeda, M., Fujino, R., Matsui, T., Yoshida, T., Komoda, H. and Imai, J.
(1984): A new agglutination test for serum antibodies to adult T-cell 
leukemia virus. Jpn. J. Cancer Res. (Gann), 75,845-848.

7. Hinuma, Y., Nagata, K., Hanaoka, M., Nakai, M., Matsumoto, T., 
Kinoshita, K., Shirakawa, S. and Miyoshi, I. (1981): Adult T-cell leukemia:

 Antigen in an ATL cell line and detection of antibodies to the antigen in 
human sera. Proc. Natl. Acad. Sci. USA, 78,6476-6480.

8. Vyas, G. N. and Schulman, N. R. (1970): Hemagglutination assay for 
antigen and antibody associated with viral hepatitis. Science, 170, 332-333.

9. Imai, M., Yamanishi, K., Ozawa, N., Takahashi, K., Sato, M. and Mayumi, 
T. (1975): Detection of HBs antibody and HBs antigen. Med. Technol., 3,

 239-244 (in Japanese).
10. Bessho, H. and Matsumoto, A. (1984): A simple titration method for 

antibodies against Chlamydia psittasi inclusions as antigen-microplate 
immunofluorescence technique. Igakunoayumi, 128,571-572 (in Japanese).

11. Sugiyama, K., Matuura, Y., Morita, C., Shiga, S., Akao, Y., Komatu, T. and 
Kitamura, T. (1984): An immune adherence assay for discrimination 
between etiologic agents of hemorrhagic fever with renal syndrome. J. 
Infect. Dis., 149, 67-73.

12. World Health Organization (1988): Acquired immunodeficiency syndrome 
(AIDS) data as of 31 October. Wkly Epidemiol. Rec., 63,341-348.

13. Bolton, W. V., Wylie, B. R., Kenrick, K. G., Archer, G. T., Hyland, C. A., 
Parker, S. L., Young, I. F., Maloney, R. K., Armstrong, V. A., Keller, A. J. 
and Robertson, P. W. (1989): HTLV-1 and blood donors. Lancet, i, 1324-
1325.

14. Currie, B., Hinuma, Y., Imai, J., Cumming, S. and Doherty, R. (1989):
 HTLV-1 antibodies in Papua New Guinea. Lancet, i,1137.

15. Asher, D. M., Goudsmit, J., Pomeroy, K. L., Garruto, R. M., Bakker, M.,
 Ono, S. G., Elliott, N., Harris, K., Askins, H., Eldadah, Z., Goldstein, A. D. 

and Gajdusek, D. C. (1988): Antibodies to HTLV-1 in populations of the 
Southwestern Pacific. J. Med. Virol., 26, 339-351.

16. Lutwick, L. I. (1984): Hepatitis B virus. In Textbook of Human Virology. R. 
B. Belshe (ed.), p.729-756. PSG Publishing Co. Inc., Mass., USA.

17. Thompson, S. E. and Washington, A. E. (1983): Epidemiology of sexually 
transmitted Chlamydia trachomatis infections. Epidemiol. Rev., 5, 96.

18. Schachter, J., Grossman, M. and Azimi, P. H. (1982): Serology of Chlamydia 
trachomatis in infants. J. Infect. Dis.,146, 530-535.

19. Piura, B., Sarov, I., Sarov, B., Kleinman, D., Chaim, W. and Insler, V.
(1985): Serum IgG and IgA antibodies specific for Chlamydia trachomatis in 
salpingitis patients as determined by immunoperoxidase assay. Eur. J. 
Epidemiol., 1, 110-115.

108



20. John, A. M. and Laga, M. (1988): Heterosexual transmission of HIV . AIDS 
2 (Supp1.1), S49-S56.

21. Gajdusek, D. C. (1982): Rodent-borne viral nephropathy (hemorrhagic fever 
with renal syndrome; nephropathia epidemiologica) . WHO Working Group 
on Hemorrhagic Fever with Renal Syndrome, Tokyo , Japan, February.

22. Lee, H. W, and Dalrymple, J. M. (1989): Manual of hemorrhagic fever with
 renal syndrome. WHO Collaborating Center for Virus Reference and 
Research. Institute for Viral Disease, Korea University, Korea .

23. Lee, H. W. and van der Groen, G. (1989): Hemorrhagic fever with renal
 syndrome. Prog. Med. Virol., 36, 62-102.

109


