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Wheat Domestication: 
Archaeobotanical Evidence 

Genetic evidence of Manfred Heun et al. 
(Reports, 14 Nov, p. 13 12) for einkom wheat 
domestication in southeast Turkey has been 
countered by Martin K. Jones et al. (Letters, 
16 Jan., p. 302). Jones et al. cite evidence 
that agriculture began earlier in the south- 
e m  Levant and that einkom was one of the 
original domesticates there. Recent arch- 
aeobotanical work does not support the pic- 
ture presented by Jones et al. 

Archaeological plant remains from four 
pre-pottery Neolithic A ( 1  ) sites are said by 
Jones et al. to indicate domestication of ein- 
kom, emmer, and barley in the southem Le- 
vant at about 8000 to 7700 years B.C. (ra- 
diocarbon-dated). Einkom is absent from all 
four sites and from the earlier site of Ohalo 
I1 (17,000 B.C.) in the same region (2). There 
is no evidence for domesticated plants in the 
PPNA levels of Jericho, Netiv Hagdud, and 
Gilgal (3). The  earliest level ( IA) of Aswad 
(7800 to 7600 B.C.) contains emmer and bar- 
ley that may be domesticated (4). Domesti- 
cated einkom does not appear in the region 
until the PPNB, at Jericho (7300 B.C.) and 
level I1 at Aswad (6900 B.C.). 

In contrast, both wild and domesticated 
einkom and emmer are present at early agri- 
cultural sites in the northem Fertile Cres- 
cent of southeast Turkey and northem Syria 
dating from 7700 to 7500 B.C. (5). Wild ein- 
kom is also present in pre-agricultural levels 
of sites in this region, including Mureybit 
(8500 B.C.) (6), phase 1 of Abu Hureyra 
(9500 to 8000 B.C.) (7), Dja'de (9600 B.C.), 
and Jerf a1 Ahmar (9800 BC) (8). This fits 
well with the current-day distribution of 
wild einkom, abundant in the northem Fer- 
tile Crescent, but virtually absent from the 
southem Levant (9). Study of seeds and 

of one crop, einkom, in southeast Turkey 
agrees well with archaeobotanical evidence. 
Whether other croDs were domesticated in 
the same part of the Fertile Crescent remains 
to be established. 
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HIV Vaccine Trials 

Barry R. Bloom (Science's Compass, 9 Jan., p. 
186) provides a n  insightful analysis of ethical 
issues in human immunodeficiency virus 
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In view of the small number of excavated 
sites and the large error limits associated 
with Neolithic radiocarbon dates, current 
archaeobotanical evidence does not allow lo- 
calization of agricultural origins to any one 
subregion within the fertile crescent. How- 
ever, the genetic evidence for domestication 

ever, should include social and behavioral 
interventions to reduce HIV risk behavior, a 
topic not covered in Bloom's discussion. The 
1997 National Institutes of Health (NIH) 
Consensus Development Conference on "In- 
terventions to Prevent HIV Risk Behavior" 
(1 ) can be used as a summary of current "best 
proven preventive" methods. 
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Effective HIV prevention programs usu- 
ally include providing means for "safer" be- 
haviors, such as condoms to prevent sexual 
transmission and sterile injection equipment 
to prevent transmission among injecting drug 
users. This can often be done at moderate 
financial cost, but intense political opposi- 
tion to providing the means for safer behav- 
ior occurs in many countries, To cite only one 
example, in the United States, the federal 
government has yet to provide any funding 
for syringe exchange programs and, in al- 
most all states, possession of sterile injection 
equipment for illicit drug use remains a crimi- 
nal offense (2). The absence of the best pro- 
ven preventive methods in a community is 
often an indication that persons at high risk 
for HIV infection do not have the political 
power they need to obtain those services. 

The existence of effective risk reduction 
programs raises important ethical questions 
for HIV vaccine trials: Should trials be con- 
ducted in the absence of "best proven pre- 
ventive" methods? Is it sufficient that trial 
participants simply receive more prevention 
services than thev would have in the ab- 
sence of a trial? Should any trials be located 
in areas where political leaders refuse to pro- 
vide prevention services (as this would con- 
tribute to high HIV incidence and probably 
reduce the costs of a vaccine trial)? 

Failure to consider risk behavior reduction 
interventions in HIV vaccine trials could 
lead to exploitation of relatively powerless 
people at high risk for HIV infection. 
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'The authors are conducting cohort studies for 
possible HIV vaccine trials in New York City 
and Bangkok. 

To im~lv that those who criticize the ethical 
standAs of the clinical trials performed on 
women infected with the human immuno- 
deficiency virus (HIV) in Africa do not con- 
sider the socioeconomic heterogeneity of so- 
ciety (Edward Mbidde, Editorial, 9 Jan., p. 
155) seems erroneous. In addition, to state 
that "a discussion of ethical principles in 
biomedical research that ignores the socio- 
economic heterogeneity of society is not ethi- 
cal and not worth holding" appears to miss the 
major points that stimulated the discussion 
about the study in question (the ACTG 076 
trial of AZT's ability to prevent maternal 
transmission of HIV). 

The key question is not whether economic 
circumstances may influence ethical norms, 
but whether the highest ethical standards 
should be applied to all clinical trials, regard- 
less of whether they are performed in highly 
industrialized countries or in countries where 
basic human needs are jeopardized by pov- 
erty. Unquestionably, the controversial clini- 
cal trial, which included a group of HIV-in- 
fected, pregnant women receiving placebo, 
would not meet the ethical standards neces- 
sary for approval in the United States. 

Supporters of absolute ethical rigor argue 
that "[iln any medical study every patient- 
including those of a control group, if any- 
should be assured of the best proven diag- 
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nostic and therapeutic method" (1 ). O n  the 
basis of these principles, "Human beings in 
any part of the world should be protected by 
an irreducible set of ethical standards" (2). . . 
Indeed, joint guidelines for research in the 
Third World. issued bv the World Health 
Organization and the Council for Interna- 
tional Organizations of Medical Sciences 
(CIOMS), require that human subjects re- 
ceive ~rotection at least eauivalent to that of 
the sponsoring country (3). 

These high moral principles may appear 
as roadblocks on the path of medical 
progress, as Mbidde implies. He therefore 
suggests abandoning stringent ethical rules in 
order to facilitate the development of an anti- 
HIV therapy. I do not agree with him. Ac- 
ceptance of a double standard, even with the 
most altruistic of motives. would create the 
risk of exploitation of those with the least ac- 
cess to health care. Clearlv. the Third World 

8 ,  

population is the most vulnerable. Thus, the 
demand for the highest ethical principles in 
clinical trials at universal level is not ethical 
im~erialism but ethical im~erative. 

I t  is not the application of ethical rigor 
that delavs the cure for AIDS, but rather the 
extraordikary complexity of the disease and 
ever-insufficient funding. 
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Response: I thank Kalebic for commenting 
on an important and difficult subject: the 
ethics of biomedical research in resource-poor 
countries. If all the countries where these 
studies are conducted were as rich as the 
United States, which can afford the cost 
and logistics of giving ACTG 076 to its 
HIV-positive pregnant women, I do not 
think we would be having this debate. I agree 
with the principle that the highest ethical 
standards should apply to all clinical trials, 
irrespective of the site. But who determines 
those ethical standards for the different sov- 
ereign states? Should we do clinical trials for 
the sake of the trials or look ahead at the use 
of the results outside research settings? 

I disagree with the notion that economic 

circumstances may not influence ethical 
norms. And the 1993 CIOMS guidelines 
( I )  articulate this very clearly in the follow- 
ing quote: "the revised guidelines are de- 
signed to be of use, particularly to develop- 
ing countries, in defining national policies 
on the ethics of biomedical research, apply- 
ing ethical standards in local circum- 
stances ...." Needless to say, the economy is 
among those circumstances. 

Kalebic's suggestion that the Third World 
population is the most vulnerable appears pa- 
ternalistic. There are well-trained researchers 
who are nationals of the countries who are 
Dart of these studies. There are scientific and 
ethical review committees of competent 
people charged with the responsibility of scru- 
tinizing the science and ethics of a given study. 
Part of this responsibility is to protect the 
welfare and the rights of the study subjects. 

It would be wrong to abandon the strin- 
gent ethical rules without cause. The HIV 
epidemic marches on in many developing 
countries where the resources to buy the 
highly active antiretroviral agents are not 
available. I t  is logical that we reexamine the 
current ethical guidelines with a view toward 
removing any impediments therein. This pro- 
cess is in motion. 

I agree with the observation that the avail- 
ability of adequate funds is a central issue in 
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stemmine the HIV e~idemic. With the lim- tients described in the studv could be an un- References - 
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Helper CD4+ T Cells and HIV-1 

The study "Vigorous HIV [human immuno- 
deficiency virus]-1-specific CD4' T cell 
responses associated with control of vire- 
mia" by Eric S. Rosenberg et al. (Reports, 21 
Nov., p. 1447) suggests a possible mode of 
immuno-intervention in AIDS patients. 
However, the frequencies (1/10,000 and 
1/19,000, respectively) of the T cell precur- 
sors that reacted against p24 antigen detected 
in the two long-term, nonprogressor pa- 

a stimulation index of i00 on day 3. It is un- 
likely that only 10 cells at the start of cul- 
ture (105 divided by the calculated fre- 
quency of 104) would give such strong pro- 
liferation; with a doubling time of 18 hours, 
those initial 10 cells would result, after four 
doublings, in 160 cells; such a small number 
of cells is not likely to reflect the brisk pro- 
liferation detected. This relatively low fre- 
quency could be a result of the assay condi- 
tions: Rosenberg et al. do not report adding 
interleukin-2, which is known to affect the 
detected frequency. In our experience, 
interleukin-2 can increase the detected fre- 
quency 10-fold (2), an effect also noted by 
others (3, 4). In addition, Rosenberg et al. 
do not report examining the cell frequency 
below 103. Because limiting dilution assays 
may have multiple-hit patterns (4), the au- 
thors could have missed the detection of 
high-frequency cells. 
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Response: We agree with Mor that the pre- 
cursor frequency analysis likely is an under- 
estimation of the true frequency of HIV-1- 
specific helper cells, for the reasons he out- 
lines. We had initially not included these data 
in the manuscript, but were requested by the 
reviewers to add them. The type of functional 
assay used can be anticipated to underesti- 
mate the true frequency because the frequency 
calculation is based on the assumption that 
a single HIV-1-specific helper cell in a well 
will result in a positive readout (the single- 
hit hypothesis). We are in the process of try- 
ing to develop a more sensitive assay system. 
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