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FOREWORD 

From 1961 to 1971, the Pentagon conducted a 
systematic chemical v.wr ill South Vietnam, spra ying 
vast agricultttral and forest areas wi/h herbicides 
and defoliants "used in concentrations much 
higher than in agriculture, and in such conditions 
that thetr effects go far beyond those required in 

agriculture." (Resolution of the International 
Conference of SCientific \Vorkers on Chemical 
\'·arfare in Vietnam, held in Orsay, France, 
from December 12·14, 1970). For ",hat it called 
dcfoliation operations the US Command used 
C-I30, C-I2J and C-47 cargo planes con'L'crted 
into spraying planes, and later had hundreds of 
helicoplfrs (IiU -I A. H-34, HU -I E, AlE) fitted 
with a spray system called Fidal, whiCh could he 
used effectively even all small paddy fields and 
orchards. Among the defoliants used ",ere 2,4-D 

and 2,4.s-T (dichlorophenoxyacetic aCid and 
trichlorophenoxyacetic aCid) which were first 
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produced in 1941 at the Biological Weapons Re­
search Centre at Fort Detrick, Maryland. 

Their aim was to destroy both food crops and 
all other vegetation so as to stm've the rural and 
mountain population, and entice them into strate­
gic hamlets set up by the US and the Saigon 
administration with the food available there, and 
later herd them tnto towns according to a plan of 
forced urbanization. Their ultimate goal was to 
deny the patriotic forces the natural and human 
co'vcr essential to their guerrilla aCli'vities. ToxiC 

chemical spraying was followed by the spreading 
of tOXiC gases, including CS (orthochlorobenzal­
",alononitrile) which was blown by Ality Mites 
into underground shelters, caves and tunnels to kill 
members of the resistance and their supporters. 
ThiS very serious crime is the third large-scale 
contravention of the prohibition of chemical 
weapons by the 1925 Geneva Protocol. The first 
was Ai ussolini's troops' annihilation of the crack 
Ethiopian combat units in a four-day gas attack 
near M akale in January 1936. The second was the 
Japanese army's gas shelling of the Chinese garri­
son at the town of Yichang on the Yangzi River 
i1t October 1941. 

But the US imperialists outdid both the Italian 
and] apanese fascists both in scale and duration 
as (uell as in the means used. Yet they claim that 
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this was a «cl can war" J because it was not 
blaody. The label" defoliant", for instance, was 
a semantic trick; but when the disastrous effects 
of their use on the environment become known, 
people were alerted to the ecocide in progress. 
Little by little it became clear that not only fauna 
and flora were being affected. In 1966, when 
defoliation operations were being stepped up, a 
sharp ill crease in birth defects at the PediatriC 
Hospital in Saigon was noted. In 1969 the Sai­
gon press shocked the publiC with reports of many 
molar pregnanCies and of malformed babies born 
to healthy peasants in defoliated areas. To its 
total war the U Ilited States had added chemical 
war, and thiS used fifteen million tons of explo­
Sives alone - the equivalent of 750 bombs of 
the type dropped on Hiroshima. SCientists accused 
the While House and the Pentagon of both geno­
Cide and biocide against Vietnam. 

As early as 1966, 5,000 American SCientists, 
among them 17 Nobel prize-winners and 127 

members of the New York Academy of Sciences 
protested against the use of phytotoXiC products 
in Vietnam In 1969 libera/ members of Congress 
followed suit, not only condemning the chemical 
warfare in Vietnam, but also launching a cam­
paign against experimentation and production 
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of dlemical alld biological ,<"Capons in the United 
States. Vietnamese SCientists, for their part, ,wtt­
ed until 1970 to denounce the present and future 
devastating effects of us herbicides and defolI­
ants on the environment. The Orsay Conference 
held at the end of that year drew publiC allention 
to the grave danger posed by this ktnd of 'car­
fare to both present and future generations. 
Washington's defence was that all this ",as just 
.. anti-American propaganda "-

For some years now ",e have been ",atehing the 
second act of the drama, not only in Vietnam, 
but also in the United States and elsewhere. A great 
number of GIs from Vietnam have suffered from 
nervous tension, inability to concentrate, and 
ne"JOIIS troubles. As early as ill 19'/3, there ",as 
publiC concern in the US that there might be some 
rei atiOnsh! p between these neltromental af flictiOlls 
and the patient's previouS exposure to herbicides. 
The suspiCions, far from being allayed, have 
been roused further by more frequent cases of 
cancer among Vietnam veterans, miscarriages and 
stillbirths among their wiDes, and birth defects 
tn their children caused b J chromosomal aberra­
tions, According to the American press, the US 
J)epartment of V cterons Affairs (V A) has reeei­
L'ed many claims for diseases and infirmitieS 
caused by Agent Orange. American war veterans 
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have even set liP an Agent Orallge Victims Il1Ier­
national (AOV I) which intends to sue fi,'e US 
companies prodUCing the herbicides during the 
war - Dow Chemicals) H erculfs, Diamond Sham­
rock, :"IIonsato and II' ortit American Phillips. 

Tite American publiC'S concern about the 
delayed-action effects of Agent Orange and par­
ticularly that of dioxin which contains Agent 
Orange) is shared in Australia 'u,:hich once sent 
o'ver ,0,000 nten to fight beside the US forces 
against Vietnamese patriots, ~1ccordtng to The 
~un (12 Jan, 1980) more than 500 Australwn 
,car Nterans and their citildren have ciaimed 
damages for diseases and deformities caused by 
Agent Orange, and knpwn Agent Orange ~)ictims 
in Australia number about 2,000. Pub/ic pressure 
has led the Altstralian Government to promise to 
investigate this sensitive matter, lvl eanwhi!c, there 
are numerous other "Vietnam veterans" nO'Z1) 

liVing in New Zealand, South Korea, Thailand 
and the Philippines. What have their gaz,ernments 
done for them und their families? 

V ietnam, ho'Zuc~'er, relllain the ma 1';z, most St riolls! Y 
affected, ,'ietim of the US chemica! warfare. 
lV cz:crthcless Vietnamese Agent Orange victims 'Z!.-'i!­

lingl y unite zei/it former aggressors who, like them­
selves, have become victims of thiS biocidal poison. 
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and jOin the latter in claiming damages and 
urging complete prohibifiOn of thiS lethal weapon· 

It is our hope that this booklet will shed more 
light on the problems of Agent Orange which 
have so worried the world public ill recent years. 
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Hanoi .. \ugust 1980 

VIETNAM COURIER 

THE UNFORESEEABLE 

CONSEQUENCES OF U.S. CHEMICAL 

W ARF ARE IN VIETNAM 

bltervit'w with 

Prof. TON TIlA T TUNG 

Vu Can - "For many of the Americans who 
fought in it, the Vietnam war may not be over. 
More than ten years after the event, the use of 
chemical defoliants upon millions of areas of 
Vietnamese countryside is alleged to be bring­
ing death and destruction to thousands of 
young Americans who thought they were sur­
vivors ". This comment is not ours, but comes 
from the British paper The Observer of 24 
February 1980. Earlier, the Illinois Times of 19 
April 1979 had published an article" A killer 
comes home! Bodies of Vietnam veterans may 
harbour a sinister enemy". This killer is in 
fact the dioxin present in Agent Orange, spray­
ed by the US Air Force in Vietnam during the 
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years 1960 - 1971 along with Agent White and 
Agent Blue. 

Your fame in the medical field, Professor, 
has spread outside Vietnam. Yon led the Viet­
namese delegation to the Orsa y Conferenc e in 
1970, which gathered scientists tram all over 
the world to discuss US chemical warfare in 
Vietnam. You have published your own works 
and ones undertaken \vith other researchers, 
on the long-term effects of dioxin on the hu­
man body. In 1f)76, when abollt three pounds 
of dioxin fell aCcidentally in the Sevcso area, 
the Italian Government intcnded (0 im'ite you 
to come and help them organize the relief 
work. During your trip to the C nited States in 
April 1979, your lectures on the cancer-causing 
effects at dioxin drew particular attention. 
Today public opinion in varions countries, 
espeCially the US and Au,~ralia, is worried and 
is demanding an in\r(:'s1igation. \Vould you 
please explain to our readers w"hat dioxin is 
and what effect it has on the environment and 

,Jiving organisms. 

Professor TOIl That Tung - Dioxin is an 
impurity which is always to be found in £,4,.1 
trichlorophenoxyacctie acid. This substance, 
2,4,5-'1', mixed with another, 2,4-D, made up 
the defoliant Agent Orange. Dioxin is a highly 
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toxic substance which \-vhen given to aniInals 
in experiments caused necrosis of the liver, 
feetal deaths, miscarriages, chromosome dama­
ge, congenital defects and cancer. In the past, 
this ,ubstance was not given much attention, 
as it was believed harmless at concentrations 
less than one part per million (I p.p.l11. or 
1.1000,000, i.e. one graI111ne per ton). But later 
it was noticed that it could be harmful at even 
a thousand (11 of that concentration (one part 
per trillion, I p.p.!.). 

It should be pointed out straightaway that 
the defoliants 2,4,5-'1' and 2,4-D which were 
used in enormous quantities during the Viet­
nam war arc in themselves a danger to the 
environment and to life. Professor Epstein be­
lieves that 2,4- D and 2,4,5 - 'I' arc themselves 
cancer-causing. Although in theory these two 
substances are broken down by micro-organisms 
in the soil in two to fifteen weeks, the 
same is not true for dioxin. It is not soluble in 
water, but only in alcohol and fats. It can only 
be destroyed at a temperature of 80oDe. It can 
remain for a very long time in nature, t\venty 
years, in a \vater environment according to 
some writers. The most dangerous thing is that 
it does not stay put, but is transported by wa­
ter down to the sea. The greater the fluantity 



of Agent Orange sprayed, the more dioxin 
accumulates in the environment and in organ­
isms. While in the US agricultural sprayings 
are made every ten years, in Vietnam the 
sprayings were massive ones, carricd out daily 
in a certain zone. In 1970 in South Vietnam, 
dioxin was discovered in fish from the Saigon 
River. 

Vu Can - The memorandum of the Vietnam­
ese Ministry of Foreign Affairs published on 
21 January 1980 pOints out that during their 
war of aggression against Vietnam, Laos and 
Kampuchea, as well as bombs and all sorts 
of armaments, the Americans used toxic 
chemicals and gases systematically and on a 
large scale. In South Vietnam alone they spread 
more than 100,000 tons, over nearly all the 
provinces. About 13,000 square kilometres of 
cultivated land and 25,000 square kilometres of 
forests were touched: 43 per cent and 44 per 
cent respectively of the total area. And much 
of this land was sprayed more than once . 

. These products destroyed 70 per cent of the 
coconut groves, 60 per ccnt of the rubber 
plantations, HO,OOO hectares of coastal mao 
forest, 150,000 hectares of mangroves, and crops 
enough to feed millions of people. Out of two 
million Vietnamese people contaminated with 

these products, 3,500 deaths have been offici­
ally registered. In his report of August 1970 to 
the US Senate, Senator Gaylord A. Nelson 
admitted that: "The US has dumped (on 
southern Vietnam) a quantity of toxic chemicals 
amounting to six pounds per head of poptlla­
tion including Inen, women and children." 
This was confirrncd by the Foreign Relations 
Department of the Library of Congress on 30 

June 1971. Biology professor Arthur 'V. Gals­
tone, giving evidence at a public Congress 
hearing on 9 February 1977, declared: "I 
belie,'e that the results of damagc done to 
Vietnanl and to the environment On \vhich all 
that civilization depends is still inadequately 
calculatcd. But all these observations on the 
American crime of ccocidc \vere made from 
afar. You have studied the effects on the spot: 
could you let us know your conclusions as to 
the conseq uences on the present and future 
generations of Vietnam? Can the effects be 
eliminated or limited in any way? And what 
measures will it be necessary to take? 

Professor Ton That Tung- Firstly, there's 
the destruction of the environment. One of my 
colleagues has just made a trip together with 
a Vietnam Television reporter to Tay Ninh 
and Rung Sat, which are regions affected by 
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American defoliants. Some very expressive 
photos were taken. Look at these ones. These 
trees were contaminated ten years ago. Now 
they have not a Single leaf, they're dead, com­

pletely hollow. 
On several occasions I have talked of the 

cancer-causing effects 01 dioxin. To tell the 
truth, we have not enough money or equip­
l11ent to carry out exhaustive research on the 
epidemiology of liver cancer in both North 
and South Vietnam. \Ve would have to prove 
that dioxin persists in the environnlent and in 
human tissues. In fact cyen in the USA there 
are only two laboratories capable of testing for 
dioxin in doses of I p.p.!. \Ve are appealing to 
the conscience of Americans to ask them to 
help us assess and limit the damage inflicted 

on Vietnam. 
To give you an idea of the scale of work 

needed, I can quote Professor Westing who 
csHmatcd the quantity of dioxin sprayed on 
Vietnam at 55okg, while a dose of a few 
thousand millionths of a t;ramme is already 
harmful. . . 

Vu Can - Before the Orsay Conference and 
in the following years, public opinion was 
mainly concerned a bout the immed iatc 
victim - Vietnam. For hUinanitarian reasons. but 

also out of sympathy for our people's legitimate 
resistance ,var and sacrifices. Even at that 
time some people were equally concerned about 
the danger of these products for US Air Force 
melnbers involved in the chemical warfare. 
But it's only today that the Americans are 
noticing the price they will have to pay for 
their governInent's crime of eeoc ide. It's ::drcady 
a terrible price but it threatens to prove 
eVen greater. Accordin~ to the American press, 
by Fehruary 1980, the Veteran Administration 
had received at least 5,000 claims for sickness 
and disablement caused by Agent Orange. 
Ma~y of the plaintiffs were already receiving 
a dlsalJlement pension. Investigations in the 
US seem to show that not onlv have the units 
directly involved in spraying been contamina­
ted, IJut that all the GIs who fought in Yiet­
nam could have been affected as well. Onc 
soldier told the press: .. The airerew could go 
hack to base after a flying miSSIon and take a 
shower. We didn't change our clothes for 
days, and drank from streams which had 
been contaminated by the chemicals." 

F.onner ~Is are starting court proceedings 
agall1st the firms who produced Agent Orange 
and against tbe American government. They 
have founded an organization "Agent Orange 
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Viclims International" whose membership is 
growing fast. Their president Frank McCarthy 
has drawn up a list of the THan}, returning 
veterans \vho were contamin:1ted. He has also 
met affected Australian soldiers." In twelve 
\'cars of COll1bat ill VictnarIl." he dc-dared, 
;'thc US had 57,002 men killed. \Ve belit've 
there are as many \'cteran~ suffering frOTn 
chronic toxicity 3S the result of exposure to 
Agent Orange, plus about 350,000 with minor 
sy-mptoms. There arc 5.000 cases of cancer 
alone. nAnd th:.:' ns Veterans Association 
cstilnat(?S th:1t 1-2 Tnil1ion GIs were exposed to 
dioxin in Victnan1. All this may explain why 
the American govcrnlTICnt, Do\\' Chen1icals and 
other firms, after having tried to deny their 
responsibility, arc now pntting the blame on 
each- other. It must be significant that on 
7 Januan' the Australian government had to 
yield to public pressure and promise to rnake 
an enquiry into the eventual effects of the 
toxic chemicals on the offspring of Australian 
Vietnam veterans. \Vhat about the South 
I{orcan and Thai troops, and mercenaries 
from other US satellites, who must have been 
affected? But about the effects of the chemical 
warfare in America itself - \vhat is your opin­
ion after your recent trip there? 
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Professor Ton That Tung- In 1970 when 
Vietna,.,ese doctors first brought up the ques­
tion of the dangers of 2,4,5- T and 2,4·D and 
especially of dioxin for the environment and 
living things, many scientists who attended 
the conference maintained that the allegations 
were unscientific or just anti-American propa­
ganda. \Vhen I visited the USA last year I ga\T 
lectures in several universities and had talk 
with many Americans. Many people are be­
ginning to believe that Agent Orangc is dan­
gerous. In particular its abortifaCient effect has 
been demonstrated in Oregon, and the EPA 
agency has put a temporary ban on the usc 
of 2,4,5-T. Experiments done in the USA have 
shown that dioxin causes cancer and is terato­
genic (deforms fcetuses) in monkeys. Today, 
dioxin can be considered as the most power­
ful c:.Incer-causing substance in the tiniest 
doses. 

It is trul' that American veterans of the 
Vietnam war have complained about the 
"delayed reaction" of the herbicides. "'hen 
I got back from my visit I gathered together 
all the facts about the mutation-causing effects 
of the products. Observations were made on 
former soldiers who camc originally from the 
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North and who returned from the South of 
Vietnanl to 1l1arry northern women. A great 
number of congenital malformations have been 
noted among their children. A llstralian vete­
rans have also complained of congenital mal­
formations suffered by their children. The 
Australian go\'ernment has ordered studies to 
be made of these veterans, using Iny clinical 

methods as their model. 

Vu Can - So the \Vhite House is now in the 
j' I dal tile scandal of the arins 0 anot lef scan , ' 

b r " A d chemical warfare's "delaycd rcaction. n 
the Carter Administration is trying to divert 
public concern. The American mass media 
have just recently launched into another slan­
der campaign against Viet naill, accusing our 
country of using toxic chemicals against the 
remnants of the Khmer Rouge army. Beijing 
immediately follows suit. However thc Chinese 
aggressors, in their attack in Vie1nam of Feb­
ruary 1979, didn't hesitate to use poison gases. 
against our people and army. vVe have proof 01 

these crimes. Since the overthrow of the Pol 
Pot - Ieng Sary - Khieu Samphan regime, 
Vietnam Courier has sent reporters to diflerent 
parts of Kalnpuchea. From the infonnation we 
have received, I can affirm that the Vietnamese 

forces have ne\'cr llsed toxic chemicals at any 
place or time. il.s a respected Vietnamese 
personality, you ha ve had many opportunities to 
meet our political and military leaders. Do you 
helieve thev are people who would authorise 
chemical warfare, as the 'Vhite House, the 
Pentagon and the Chinese leaders didn't hesi­

tate to do? 

Professor Ton Th~t Tung ~ I don't give 
any credit to this lying propaganda, Let them 
show the proof. In 1970, when we denounced 
the harmful effects of herbiCides, we did quote 
the facts, and vcry few Americans paid any 
attention. And I am convinced our leaders 
\\TQuld never authorise such inhuman acts. 

Vu Can - For some years no\\', the Amer­
ican lnilitarists have been talking of a "clean 
war" including both chemical warfare and 
the" push-button war". The aggressor can be 
"clean" because there is no blood on hIS 
hands. Yet if they used bayonets and cutlasses 
they would cause less destruction now and 
for the future. 

Professor Ton That Tung - A war of 
aggression is never clean. 

Vu Can - Do you have any message for the 
readers of Vietnam Courier? 
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Prof e •• or Ton ThaI Tu ng - Onl y this: .11 
the scientists of Vietnam are making every 
effort to rebuild their country with very limit­
ed resources, If people of good will in every 
country will help us, we can resolve the prob­
lem of the effects of the US chemical war. 

Hanoi, 15 April 1989 

CLINICAL EFFECTS OF MASSIVE AND 

CONTINUOUS UTILIZATION OF DEFOLIANTS 

ON CIVILIANS 

(Preliminary survey) 

Prof. TO,V THAT TC,VC., Drs TRINH KIM ANH 
BACH QUOC TUY EN.. DAO XU AN T RA.~ 
ani NCUY EN XUA,V HUY EN •• 

Entrusted by the DRVN General Association 
of Physicians with the task of inquiring about 
the clinical effects of the use of herbicides and 
defoliants on the civilian population, we have 
examined a group of South Vietnamese people 
taking refuge in the North, In that prelimina­
ry survey \'Ve have observed some most serious 
facts: the massive and protracted utilization 
of herbiCides and defoliants may lead to 
chromosomic aberrations On people living in the 

* Head of the DRVN delegation 
** IHembcrs of the DRVN delegation 



'Sprayed areas and may eVCll pro\'okc ChrOTllOSO­

mic aberrations \vith congenital tnalforn1,ltions 

Material for study 
and methods of examination 

Out of a total of 903 persons composed of 
South Vietnamese taking shelter in the "orth 
and grouped in hospitals and lodgings ill 
Hanoi, we picked out 179 who had lived in 
sprayed areas for from two months to five 
Years or who had been directl y h it by the spra ys : 

90 adult men, 

Iq adult women including + mothers, and 

70 children between 6 and 1+. 
The examination consists in recording eye­

witness accounts of air spra)'s. estimating the 
number of sprays on the arc:!, determining the 
initial clinical signs observed by the patients 
on themselves, and assessing the damage caused 
to tnen and animals, Then comes ocubr, neu­
rologic, paediatric or genetic examination. 

Of course, before being questioned, all these 
persons have undergone a psychosomatic 
examination. 

Results of in vestigation 

One can distinguish: 

1. a clinical table of tlw first after-spr:!y hours. 
and 

2. secondary effects. 
1. Clinical table of the first after-spra.,: 

hours 
As soon as the area is shrouded in chemical 

fog, the patient feels a pricking sensation in 
the eyes with intense watering and rhinorrhea: 
a pungent smell of chlorine or DDT suffocates 
him, \vhilc an intense sensation of heat simi­
lar to that of red pepper burns his nose. He 
sneezes unceaSingly and starts yomiting while 
complaining of headache and intense asthenia: 
this sensation recurs frequently during the exa_ 
minations. All these symptoms begin to im­
prove after 24 hours, but only after 3or4days 
does the patient feel relieved. 

Other patients suffer from cedematous swel­
ling of the eyelids, elizziness, and a sensation of 
burns on the skin with phlyctena. 

Here is the table of symptoms: 
(Sec Table I on page z~) 

In a word, the initial clinical signs are oeuIo­
nasal signs followed by headache anel vomit­
ing accompanied by a feeling of Sickness, of 
intense asthenia \,d1il'h can last 3 or 4 rnonths 
vvith continual watering of the cye~, This 
asthenia rernains the keynote in the months 
following the aggreSSion. 



TABLE 

I 

Pe"ent- f 
Symptoms observed by 

Patienls feeling patients at time of 
these symptoms age ! spraying 

i , 

I - I 
I 

Sensation of heat in nose, 
rhinorrhea, sneezing, ........ 163 91 

I yi~~i~~e~;.so~n~'i~~~":ith 
13° 73 Sensation of burns in the 

eyes, watering of the eyes I sometimes with oedema 01 
the eyelids ......................... I 130 73 
Headache, asthenia ............ 125 70 
Sensation of burIls on the 
skin, sometimes with ery-

I thema and phlyctena ....... 73 41 
Tachycardia, sometimes 

68 3R I with dizziness or fainting 

2. Secondary Effects 

The secondary effects arc classified into 3 
syndromes: 

a syndrOInc of prolonged asthenia, 
an ocular syndrome, and 
a genetic sYlldrorne. 

a. SYNDROME OF PROLONGED ASTHE­
NIA: 3' out of 109 adults complain of general 
asthenia: some remained in bed for two or 
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three months, later were incapable of any pro­
longed effort. To this asthenia, arc added 
insomnia, headache, of len sexual impotence, 
and menstrual troubles (for women). 

A mitigated fonn of that asthcllLI is visual 
asthenia v\'hi('h affects 8I% of the victims of 
the sprays. Reading proyides a very interest­
ing test. In the bcgilllling, rending Sc'CIllS to be 
easy; but qUickly lhc palient compbins of in­
distinct visio11 then of eye straill: h·," gives up. 
Out of 43 perSOIlS submitted to this test. 23 
could read no more than 5 Ininutcs, ') up to 
15 rllinutcs, and only 7 up to 30 minnles When 
the eyes arc tired, the letters \viden, the lines 
arc Sltperposccl: if the patient tries to go on, 
his eyes "viII water and he cornplains of tension 
in the eyes and a headach~. A 5 - IO minutes' 
rest enables him to resume reading but within 
the saIne limits. 

In its ITlOSt serious fonn, it shows the clini­
cal table of a tnie .\ddison's disease: clinical 
exarnination reveals nothing except an extreme 
adynamia. Only the examination of chromoso­
mes has made it possible to attribute it to a 
serious poisoning by defoliants. 

Observation I: Profoqnd Jsthenia in a patient 
ha ving Ii ved three years in the affeetcd area: 

zq 



InarkcJ :lIl0I11aJics of chrOlllosOlnes in cu1ture 

of leucoeytes. 
Tran Thi Tr ... +7, undergoing trt'atlnent at 

Hospital E for serious neurasthenia. 

Antecedents: ;";othing unusual in her family, 
except that she li\"(:d from 196() to 1968 in a 
region subjected to daily sprays of defoliants; 
fllrthermore she was seriously poisoned by 
~as("s (CO) probably) on three occasions while 
taking refuge in an underground shelter to es­
cape frotn sweeps. 

ChroniC nlalaria. 
EX:llnination shows a stak or cxtrenle adyna­

mia; the patient speaks rarely. and then in a 
low voice ~ her IUOVClnents arc slow; for 
months lies in her bcd. She ans,"vers questions 
clearl y and correctl y. 

Blood pressure: lTo/go ~ pulse: So..:' In , respira­

tion: zr;."m. 
~othillg lI11USIUl on examination of the 

heart. lung:; and a bdOtncn. 
The patient rarely moves her right limbs but 

sho\ys no muscular atrophy. Reflexes: nonna1. 

Exalnination of the nervous SystCll1: strictly 
negative. Laboratory examination: 

Quantilatiye analysis of 17 cetosteroids: 
;.31 mg!z4 hours (Feb. 20, 1970) 

3° 

I 
I 

I 

Rlood urea: 0.40 gL 
:--i.e.: ],800,000 R.c., 7,000 \v.c. 

Hemoglobin: 70% 
L.F. neutro: 5() 

eosino : 
Iympho: 

mono: 
Bordc! \\'"sscrm'llItl: negative. 

Cult",.,. oj leucocytes (72h.): rale of chromoso­
mic anomalies: 7.6% (1.14% for check samples). 

h. OC1··LAR SYNDROME: We have remark· 
cd the follOWing lesions: 

- Visual Asthenia (see above); 

- Dilninution of visual keenness: visual 
keen ness is under 10/10 in 51 out of 60 pa tients. 
examined (78.4%) compared with only 26.4% 
in the check group of South Vietnamese. 

Ocular lesions; biomicroscopic examination 
of the cornea reveals cicatricial lesions of the 
cornea in a very large proportion: 24.6% of the 
eyes of 65 persons examined. Have been de­
tected : 

- superficial scars in the limbic region, 
,·hiefly in the lower and lateral seclors of the 
cornea (10 cases): 
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- scars in thc central part of the cornea 
(10 cases); 

- 7 pseudo-pterygiums; 
- I ectasia of the cornea. 
Ophthalmologic t'xamin~1tjoll has Inadc it 

possible to discover the fo1l0\\-illg: 

- optic neuritis 
- retrobulbous optic neuritis 

I case 
I cast' 

- cataract 2 cases 
- opacification or the yitrcolls humour 2 ca:~cs 
- macular degeneracy I case 

c. GENETIC SYNDROi\IE 

It consists in: 

- Chromosomic alterations in seriously 
affected adults: 

- Congcnital malformations of" known type_ 
practically Trisomy 21 : 

- Unclassable multiple congenital malfor­
lllations with multiple chromosomic altcr~ 
ations. 

I. CHRO.\iOSOMIC ALTERATIOI\"S 1:\ SERI­
OUSLY AFFECTED ADULTS 

Here is the preliminary observalion whieh 
put us on the trail of chromosomic altera lions: 
in a little girl born with many malformations 
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(see observation 4) not belonging to any known 
type, the c'llture of leucocytes has revealed 
neither polyploidy nor aneuploidy, but most 
serious chromosomic alterations also found in 
the C'ulturt.' of lcucocytes of the rnothcr. \V c 
have then collected the blood of 3 groups of 
persons: 

- J grO(lp of 6 persons affected '.vith asthe­
n i.i h1vino;;; li\Ted 2 or .3 years in spn1yecl areas: 
their ChrOri."lOSmneS are: to be cOInpareJ to those 
oC thl' otht:r 2 groups: 

- a group of S normal North-Vietnamese; 
- a group of 5 norn1al South-Vielnanwse. 

These 16 persons have been carefully cxa­
Iniu\.'d cOllcerning their hacmatologic, Intiabo­
ik, medicaInental and roentgenologic antece­
Cit-lltS, so as to exclude all other caus.?s of 
chrornosornic alteration. 

j lefe is the general account of the search for 
chrUlllosornic anomalies: 

METHODS 

The culture of peripheric blood has been 
carried out according to Lejeune's microtcch­
nique. 

[ncu bation : 7zh at 37°C. Blocking of mitoses 
in metaphase with colchicine at 0.04 X _ The 
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mitoses have been selected hy slnall In~lgnifi­
cation (XIOO). Every anomaly is detectcd and 
controlled by two specialists. The anomalies 
are counted and photographed in inllllCrsion 
(X 1000). Caryotypical studies have heen mude 
on photographic documents. For each patient, 
whose diagnosis is kept completely secret, 100 

mitoses have be-ell counted 2.nd .100 cells 
analysed. 1,600 eel1s 01 ('beck samples ha\'e 
been analysed. 

The caryotypcs are drawn up according to 
Dcnver's classification (1960). The anomalies 
an'" classified into chromatid ian an()rn~.I1ies and 
chromosomic anOlnalies. .'\iso ('ollIlted as 
chromosomic breaks arc rings, diccotries, 
fragroents and translocatiolls. The anolnaiks.­
ring, f'xchange, translocation - arc multiplied 
by t\vo. Suspected anom~llies such 3'i tclomcric 
fusions or unidentifi:1hlf' pictures arc not 
mentioned. 

Results 

Here are the results: for 1,500 cells of tIl e 
check samples, there is an anomaly rate of u+ 
for every 100 cells: for I, )"00 cells of the CbfCk 

samples, there is no cbromosomic hreak and 
only 0.+ of chromatid ian breaks per tOo cclls; 
for I.600 cells of spray victims examined, there 

is an anomaly ratc of 588 pcr IOO cells. The 
discrepancy in anomaly ralC between the 
checks and the victims of chemical sprays is 
highly Significant, t> 2.SS with p < 0.01. 

(Sec Ta hie II). 

2. CHHOMOSOMIC ANOMALIES OF A 

KNOW:\ TYPE WITH CONGENITAL 

:VIALFOHMA TrONS 

T],e cbromosornic anomalies belong to a type 
kilO",,'!) as Trisorny 21. In addition to this 
tri~omv. tl1(Te arc also structural alterations: 
11 (jb:{· in t11.c first ohservation and 19;Yo in the 
seconJ. Alnong thcst' alt':rations, chromosomic 
brcab :H'eOlll1t fur 3.33 per 100 cells in both 
cases, wl 1 ich is, as we kno\y, a sure sign of 
cbrornosornic alterations according to Dubinin 
(1) (I~6l). Bender and Gooch (2) (1962), Wong 
An·eLi and Chou Shing-ting (3) (196+). 

Observation 2: \Iieroeephaly with decereb­
rate state. 

Linle Nguycn Thi T., a lo-month-old girl, 
presellts a rnicrocephaly with, since her birth, 
fits of contr[lctUrt; in extension. 

Antecedents.- :V!rs. Tron Thi c.. aged 1, and 
rn:lrried at 22, lived two months (from March 
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to May 1969) in a hilly region in the province 
of Quang Tri - Thua Thien daily sprayed by 
Amcric·an aircraft. One morning at 9 she 
witnessed a direct spray on hpf locality. As a 
white fog dc~ccnckd upon the trees, she felt 
irritations in her eyes and no~e, with intense 
rhinorrhc:l and watering of the eyes: she began 
to vomit and felt a great lassitude. These 
!--ymptoms Jin1inishf',~i in the ev(-ning and she 
felt quite welJ 3 or 4 days later. The region in 
which she: lived hJd been suuj(~cted to heavy 
~pr;1ys for .1 or + rnonths, but only since that 
morning diu the sprays becorne daily. She 
drank \yater from the stream ncar her house 
but did not cat the tubers grown in the area. 

In May 1969, she escaped to Nonh Vict Nam 
and on Decouber 9, 1969, gave birth prema­
turely to a child weighing 2.3kg. 

Upon. eX3rninatioli, the child, no" ... · a ten­
:nonth-old g:rI, shows .J. typical ITiicTo,-:cphaly, 
" !o\y (orCh(~:ld ',,-ith iiorl~J.~l1h· pLlced bl..lt 

_ .. ,1.-." •. 
• "Ud ; 

c::-.terna: auditQrv :,-·ar:~1i. Left han~: SH;gle trans­
verse p~dr:l:1:- fold, :10:-:::a1 ditlg~! !cc-ps, ;i.:~Iaj 

triradius in the Ii position on botL hands (inter­
mediary be~,y(:'c!! the cer:.trc :)! the h3nd and 
the T position). 

C 
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N curala"ic examinatiOn (Octob, r 2;, Iqco) by . , 

Dr N~uyen QIiOC Anh, lvialiii'est milTOl'Cplnly, 
Dc('crl'bration :lttitudc: opisthotonos, l'xtcnsioll 
of the fOllr lirnlJs, crossed lo\\"vr limbs. Virtu­
ally no :-;pOllt~llH'()!lS activity and rCIl'ti\"ity. 

O';'Y a vl'g~'tati\'(' life. and aile tlu! b ullstable' 
noisy brealhing \vith sllpr~lst("nLll dr:lW;ht. No 
typical sign of the Dowll disc:1Sf'. 

Culture of leucocytes (Dr. Bach Quoc TIIITn) 
[or 72 hours ;.l.ccordinc.! to the Ll'.iL'llIlC techni­
que. 

Characteristic Trisomy 2i \yith Illosak 46. 
47; predomillJllcc 47, 

Cbrolllosolllic ~lnom~tlics; ILO() j;' of th~ cclb 
(sec' Table III), 

OhserYalion 3: Typic.1I Trisu1ny 21 ill J 3-
year-old cbild born in a spray~'d area. 

Little Hoang Thi '1'bll Th. aged J, was 
cxulninco hy llS on :\ovClnber 2, H) 10: her 
profile rl·\"eals tri~omy 21 (bilateral epicanthus, 
eyes wicL_' ~lp:-irt, fl:J.t Hose, illyerted V -shaped 
gaping nlouth. projtcting tong tic) 

The rather was born ill Ir)22, and Ihc rnolher 
in 1930: the (Jther is the eldest of a family of 
5 boys and + girls, thc 1Il0ther is the younger 
of a family 01 two girls, 

No alterations in the clermato~l yphies, except 
a single transverse palmar fold on the left with 

axial triradills in the l' position; nonnaI ditigal 
loops. 

The examinatioll r('\'c~ls a ligamentary laxity 
\vith strongly-m,lrkcd muscular hypotony in 
the 1illlhs. ImporLll1t psychomotor retardation. 
J kfcct i ve phonation. 

The analllnesis n·y("als that the father and 
Illother lived from H)()+ to 1970 in a locality of 
QILlll~ .\':-1111 pro\·jllce ~I!bjel'tcd to daily sp;ays 
o( delolLlnts from 1966 to 1970: personally the 
TTIotlwr showcd no si~n or undo-nasal svndrolne 
1]V direct hit, but over a long p~riod (4 
years) she liv,_'d on tuhers dug {roIn the soil 
'Ifler the sprays and cI'en rice hit bv defoliants. 
The l·hild I\,ClS born in that 10l·alitv· on Decem-
her 7. IY(,7, -

A'ellJ"opsJ'chiC (;xaminalion: (\iovember 3. 
w7 0 ) bl' Dr Dang Dinh lilIan, 

Retarded growth (0,81 metre at 34 months). 
;\Ltlfonnatiolls of the- ('ranio-facial Inass: skull 
\vidcllCd in til!' back, parietal protuberances 
bregmatic fontancl still existing at 34 months: 

RcLtivcly short arms and fingers, particu­
larly the fillh in both hands, Most conspicuous 
lIlusl'ular l)ypotony: her feet can touch her 
head, E"a~igeratcd la)City of articulations: the 
leet call be so stretched as lQ, lllI,Ike the toes 
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touch the tibial crest. Internal strabistnus to the 
left, Horizontal nystagmoid movements to the 
right. Cannot \Va Ik alone. Moves sidewise 
leaning on the bed. 

In the psychic field: general retardation, 
pronounced degree of oligophren y. 

Can slowly execute some simple and habi­
tual commands: opening her mouth, sticking­
out her tongue, raising her arms, de., but not 
more complicated ones such as handing some 
object OVt'r to her mother. Tends to execute 
ffiO\'ements of imitation and persevcr:1lion. 
Most limited facnlty of speech. 

Culture of lymphocytes (Dr Bach Quoe Tuyen) : 
chromosomic alterations: I9X (sce Table III). 

3· MULTIPLE CONGENITAL MALFOR­

MA TIONS WITH CHROMOSOMIC 

ALTEHATIONS ON THE CHILD A'-iD THE 

MOTHER 

Tht' followjn~ observation is most illttrcstiIl,~ : 
d. I}-month-old girl shows InallY rna!fonnations. 
visible lumps on the forehead, occipital flat 
part, bilateral stricture of lacrymo-nasal ducts, 
flat-ended thumb, \'algus feet, supernumerary 

fo 

r 

f 
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toe in syndactvlism with the 5th left toe. The 
culture of leucocytes reveals ·important struturaJ 
alterations also found in the nlother but not in 
the child's brother and sister who were born 
before the spray and have been living far from 
tha t arca. 

Observation '1.: ~IultipIc InaIformations and 
ChrOl110Somic anDlnalies. 

Little IIoang Thi H., a I7-month-old girl, was 
examined on October 20, 1970, for many defor­
lllations: exaggerated lumps on the forcht'Jd, 
occipital flat part, malformation of external ears; 
in both thumbs, tL~ second phalanx is f1at­
ended, valgus feet with relatively long toes, the 
second toe is short and the fifth left toe thick 
and bifid. The appearance of a suppurative 
dacryocystitis 15 days and 3 months aftcr birth 
has rnadc it possible to discover a bilateral 
congenital stricture of the lacrYlTIo.nasal ducts. 

Antecedents: the Inoth\~r, 38, was Inarried at 
19: she had two normal healthy children: a boy, 
1I0W IS- 1Hul a {iaug-hter, now 17. She lived for 
one year in an area on the border of Quang Tri 
province (north of Cam La): this area was first 
:-;ubjcctcd to sporJ.dic sprays of defoliants, about 
O!ll'C every two months; but in the second half 
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01 the year, the sprays were intensified to the 
rate of one to three tilnes :1 Jay. She \vas twice 
directly hit by sprays, with the already mention­
ed symptOlIls of ocule-nasal irritation; she even 
noticed the loss of part of her hair alter each 
spray. She drank water frorn the strCaJll in the 
<.lrea all year round. ~he did not suifer from 
ru heok during htr th ird preg-n;mcy. 

DermatoglyphiCS: nothing ahnonnal. 

Radiography of the left /oot (by Dr lIoang 
Su): supernulnerary 6th toe ill synJactylislll 
with Ihe 51h loe. 

IVeuro!ogic eXaminatiOn (by Dr Nguyen Quae 
Anh): considerable rctanb tion of psychml1otor 
development at 17 months. Slighl ptosis. Upward 
sight limited wilh telHkncy to Ihe so-calJcu 
"sunst't" aspect. 

Cultllre o/Ieucocytes 
Illan y chroll1osornic 
Table III). 

(Dr Bach Quoe Tuycn): 
anomalies: l3 Yo (sec 

Culture of kucocytes of the Illothcr rCVf"<I1s 

the same ChrOl110Somic alterations: 7-33:: (see 
Table III). 

The caryotype of tlwt child's brother and 
Sister, born before lhe sprays \vert' sLlrtcJ and 
living far from the sprayed area, is absoluttly 
normal. 

DISCUSSION 

The follow ill~ fOllr questions Inust be ans­
"vercel : 

I. Can sllch dl'fo1iants, as 2,4,.1-T provoke 
DeuIar lesion:..? 

2_ Call dcfol iallts provoke a syndro:ne of 
prolongcd <lsth('lIj,) ? 

3· Call dcfuii.!II1S pnn-ok( cOIl~"Cnit;j] ~1ll0-
Ina lies? 

-}. Can dcfol L! II !~, pro\"(Jkc chromo~om ic aIter­
,llions ? 

DEFOLL\:\T5 Ai'if) OCULAR LESIONS 

Clinknlly, lesions of the antcrk,r segment of 
[he eyeballs \ll'sions oC thl' cornea) ~lre st'en on 
the eX[Jmincl~ plTsons <-II an abnormally high 
i';He; all 1br'sc per~OIlS ha\T InCIl!iollt'd the signs 
OJ'l the oculo-nas;11 table rcl:1ung to the first 
SLigc of tlH :;ULIY. :-\f, these lesions appu)r 

~b the rC"::-111: of small drops of defoliants 
condensed ,)li the (:oHjl1ndh~J. ~md cornea, 'VV{' 

have nude 1),'llLt1' iii.'>till.J.fions Oil animals. 
Experimentally, Oil the eyes or rabbits, one of 
liS (4) has {t:pruduc(d tilt' djniL"Jl lesions obscrv­
,~·d on ll),iIl hy instillations of Sclest (mixture of 
2,4-D and z,4,S-Tj and Tordon 22 K (4. aminC', 
3.5.6 picolink acid): 



a) Sekst provokes on the cornea and con­
junctiva 2nd-and 3rd-degrcc burns which may 
heal; but it can also C:1USC 3rd- and 4th-degree 
burns (Poliak classification) resulting in opaci­
fications of the ('ornC3, pcrfof<ltiOIlS oflhe cornea 
or ocular atrophies. 

b) Tordon 22 K provokes on the cornea and 
conjunctiva ot the rabhit znd- ilnd jrd-degrec 
burns of lesser gravity bUi all a larger area. 

DEFOLlA:-JTS AND ASTHENIC 
SY',DROMES 

C,ln the qu,_·cr and proionged asthenic syn­
oro111(> \vilich h:1S plizzlcd us so luuch be attri­
buted to defoliants? 

L:,t us rC~';111 (irst tint this a.-;~lL·llia has been 
obst'fvect on workers ill factories turning out 
2,4,5-T (s). By H)llo. the Dow Company was 
obliged to close its bLll1ches in rvlichigan be­
cause 60 of its work..:.·rs had cLlught a disease 
characterized by cutaneous eruptions and disor­
ders of the nervous systen1: chronic tiredness, 
lassitude and d :.:pn ~-,siOll. \V orkcfs of another 
firm in N'cw Jersey dlOwcd similar symptoms, 
but that asthenia could still be obsernd on 
safne workers SiX years latL'r~ Since 1960, .'Yest 
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I German physicians have noted Ihe same discast' 
On workcrsh andling 2,4,\ - T together with liver 
complaint, mental and nervous disorders de­
pression, loss of \vcight and appetite and s~xual 
iTnpotcncc. 

Let us also recall that the LD ,0 Rat lethal 
dose (dose in kg/ weight, capable o'f killing half 
of thc ,c,xpcrimcntal rats) is about 400 mg. for 
2,+,5 - 1. According to Drill and Hiratzka (6) 
(1953), the absorption of strong doses of that 
product provokes n1uscillar lesions in dogs. 

,Ve can come to the conclusion that rather 
than a massive intoxication, a slow intoxication 
of the human body drinking water containing 
2,+,5-'[ from continual sprays can lead to ~ 
prolonged asthenia. On such -patients, we can 
detect another stign1u pointing to the initial 
disease: chromosomic altcrati~n on culture of 
leucocytes (see Table II). 

DEFOLIANTS AND TERATOGENIC 
AGENTS 

I - 2,4,5-T and dioxin 

The defoliants and herbicides used in South 
VL'l ~..J~lIn are or various kinJs but the atten­
tion of [he medical world is particularly focused 



on 2.,4,S-T of which +0 million pound, 
have been sprayen on 5 lllillion acres, in () 
years, according to Jackie: Verrett (7)· 

z,4,S-T, or z.+.5-trichlorophcIlOXY;H'l'lil' acid. 
differs frOIn 2,4-D ,yUh whit'!1 it is (rcqucntly 
associated, by a Cotnp1cln~'ntar:" ;:t0111 01" chlo­
rine: most of t11;::- tilDe, these two prolllict~ ~\r{' 

found in formuL:lc derived frOln kcrosClw or 
diesel oil. Esters of 2,4-D ~llHj 2.+,5-'1' ~lrc the 
Jctive dUl1cnts of A~,--"nt Orange n::-ec! in Vk t 

:\ :1Ii1. 

The first known report ll.i.1 the H_-ra10~eIl it' 

t:(i"cds of 2,4,S·T is that of the nfonciin Nr­

starch Laboratories (8). Thf" fo\1o\villg \~':l" 
reported: 

2.4.S-T is given through the mouth to !:~,(~ 
mil:c in 46.6 and 1l3Ing/kg doses and to Al ..... R 
mice in 113I11g/kg; it is also giycn to BL6 luice 
in 2I.5 log a;ld -u:Vngj'kg doses and to AKR 
luke as well as to HL6:\K hybriJs in 113!ng.'kg 
doses, by Suu-l'ul::lnCOGs injections. Th~ 
adIninistcrin?; of the drug is carried out for ~ 
days in Ino;:;t cases (frorn the 6th to the Ifth 
day of gestation); for <) days in .s~nll' cases 
(from the 6th to the lith clay) antl lor 5 Jays 
(from the 10th to the 14th day) in one ea,e. The 
sub-cutaneous method utilizes DMSO as ,'ch iek, 

and the oral method, honey. 
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Except the lowest (zL,mg,kg given to BL6 
mice by the sub-cutaneous method) all doses, 
whale,·er the method used. pro,,'oke a high inCi­

dence of abnormal foetuses, The appearance 01 

a palatine division is yery frequent with a 
lI3mg/kg dose, hut nil with weaker doses. The 
appearance rate 01 kvstic kidneys is also high, 
except for the AKR stock. and BLI) mice which 
receive 46.4 mg/kg through the llloHth. Foetal 
mortality goes up in all the groups receiving 
"3mg!kg for S or 9 days, excepl for the m.6 
mouse which rccei\-es a \\Takl'r dost:' (+6.4mg,.. kg 
through the mouth and 2l.smg kg hy sup­
cutaneous injection). 

A similar study was macle by American 
authors on rats of the Sprague-Dawley stock. 
\\'ith doses of 21..\ ann 46.'4mg!kg in suspen­
sion in SoX of hone)", and giycn through the 
mouth from the 6th to the I;th day of gesta­
liOIl, one observes an excessive foetaltIlortalitv 
rate and a high incidence of malformatio,,'s 
in the survivors. j\ remarkable fact: with the 
weakest dosc (4,6 mg/kg) and the shortest tinll' 
or injectioll. the incidence of abnonnal foctuscs 
is three times greater in experinlental .1.llim:t1" 

than in check animals. 

/\.s 2,4.5-T is mixed with such ilnpurities as 
dioxins, the latter have also been studied. At 
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the FDA conference (February 2+, 1(170), it w," 
found that with a dose of dioxins of 9.I1ngkg 
day, ~n halnstcrs in gestation, foetal rnortality 
\vas 82;{ and foetal anOlnalies 8zX. \\Tith 
o.smg/kg dose';, the incidt"IlcC o/" anotnalics 
was 5 X (9)· 

B('sides, with purified :,+.S-T. its teratogen­
ic effects have heen confirrnf'd on SYvi:::~ 

\\'ebstcr mice and on hamsil'rs hv thl';V] L'H.'· 
Studies an,) the Ff),.{ StudIes. 

11- Contamination ('hanncl [lnd minimum 

tcrato~eni(' dose 

By what channel is the pregnant woman 
l'onLlminated and what dose leads to ter:l1\)­
gt'llic effects? 

.It seems that people are intoxicated not by 
direct hits (Ihrongh lacrYIl'o-nasal clucts, respir-. 
atory ducts) but ratlrer through the water o[ 

streams polluted by contiuued sprays. 

Besides, it should bc pointed out that 2.+,.,-'[' 
can persist in the soil for a certain tilTH": 1\Tillcr 
and Berg (II) aifinn that ill Joses of (rom 0,25 
to 8 lbs per :.ilTC, it can rClnain for + or S 
months: De Rose (!2) puts the InaxilllUT11 al () 

!llOil th:-.. 

Whiteside (13) has reckoned that with 
the per acre close useo in Viet .\lam, a Viet­
namese woman of 40 kg who drinks 2 litres 
of contaminated \Vatef per day absorbs in this 
way 120 mg of 2,4,5- T or 3 mg per kilogram 
of her wt'ight. ,Vith 2,4.;-T polluted by 
dioxins, which is the fUle. the rate o( dioxl l1S 

absorhed is l:'to of micrognlln per day. 

('all such :1 do-.c hl tcr:!t',)gcnlc? Ont' klw\\':~ 
that it is difnclIlt to transpose d0ses observed 
in experilnentai animab to rndtl. Ex~wrimcnta­
linn \vith thalidomide has m:ldc it po.:'siblt, t(1 

1.'00nparc the scnsi1i\'cnes:.; of the human ra('e 
\\'ith that of animals. \Vith thalidomide, the 
hnvest teratog(-nic Jose i~ .:,stimdcd at o.jmg/kg/ 
day. For the same action, that dose is estimat­
ed at: 

30 mg for a mouse 
So mg for a rat 
100 mg for a dog 

350 mg for a hamster (Kalter) (14). 

It can be said that a woman's sensitiveness 
to teratogenic f'ifects is: 

60 times th:lt or a mOll'-I' 

100 tirnes that 01 :1 1";1 t 

200 titnes that of a dog 
700 flYnt's that of a hamster. 

\ .. J!. a 
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By supposing that a wom:m is as sensitive to 

2,+,5-T as to thalidomide (which is verv possi­
ble), oue can try to calculate the minimum 
t!:ratogenic dose in her, knowing that she j" 

IOO times lllOft: sensiti ve to this effect th~lll the 
rat: the wcakE'st leratogc-nic dose being 4.6mg/kg 
in experiments on rats of the Sprague-Dowh 
stock, the minimurn terJtogenic dose for \VOInen 

\·VQulrl bcapproximatc1~./ 4.6:( 00=0.046 Jllg:'kt.;-. 

According to \rhiteside, the dose taken by a 
Yietnamese \VOllUtl of 40 kg drinking pollukd 
water is 3 mg1kg, that is 64- times the SII pposed 
teratogenic dose. If the sprays are made dall~ 
on a region, the chant'es arc extrclndy great 
for a young pregnant 'wotnan to conceive an 
abnormal foetus. 

Now. suppose dioxins are responSible Cor 

teratogenic effects: as the woman absorbs one­
tenth of a microgram per day through polluted 
water (~'-hitcsicle), this drug would accumulate 
in the body just like any other chlorine hydro­
carbons and finally reach the teratogenic thres­
hold; as the spra)" are madc daily, there are 
great chances for hef 10 give birth to an 
abnormal child. 

Thus, for a dos" of defoliant to becomc 
teratogeniC', it must reach a linlit "vhieh cannot 

as yet I)c aecmately determined as with thali­
dOIllide, but one can reach this limit: 

a) either by a marked susceptibility of the 
human body to z,4,S-T or to dioxins; 

b) or by utilization of massive doses; 

c) or by accumulation in the body. 

III - Value of experiments on aminals in 
teratogenic tests. 

One of the biggest difficulties lies in the fact 
that sensitiveness to a teratogenic drug varies 
from one species to another, for instance, 
thalidomide is dangerous for rabbits but causes 
no malformation in rats. Nevertheless, if experi­
mentation is positive on several species, at 
least on three of them, particular attention 
should be paid, especially when these are 
rodents: for one kn ows that there is no funda­
mental difference l,ctween the reaction of the 
human embryo anrl that of the embryo of 
rodents (15). 

IV-Foeticide action in women 

Here, clinical ksts can hc decisive-, One can 
observe: 

1. An abortive action: The examination of 
victims of sprays has revealed disturbing facts 
which should draw the "tttntion of medical 
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circle.; to the susceptibility of the human genetic 
material to some defoliants: 

a) In the days following the sprays there was 
an abnorrnal number of Iniscarriages: for in­
lance, in the district~ of Long DiC'll and An 
Trach (Cclltral Trllng Raj, alllong the 73 wa­
rnell having shown signs of 0(;1.1lo-n3831 in iury, 
thelT \\,[TC 22 llliscarriages (l\Jay r0 66 ). 

b) Cases of s]inkillg WLft observed in do­
lllestic animals: 

in the tHi'trict of All Nghi3 (Ct'rltf[ll Trung 
Bo), after a spray (ill i\brch 19M), 7 cows cast 
their calve" prem;-lIl1r:"I-,,"T: in the sdIHe district, 
;tll the ht ll~ l'ca~cJ l.jVin~· eggs after the spray: 

- in the district of Long Dien and An Trach, 
after a sprav in May 1960, 63 cow-buffaloes and 
92 sows slunk their young ones. 

~. A grozoing frequent.\' of molar miscurriages: 
in the sprayed areas, all abnorrnal frequency of 
Inolar ahortiol1 iws been reported. This is dis­
quieting if we ITl':!1l that the plal'cnta of trip­
loid::; shu\\'::-, ('Vt'll lilucroscopk,illy in most 
cas('S a \ l~sjcul::lr, :.;ub~l1obr :Jst)("ct :Il(ccting [Jart 
of or 2111 rhe villo:-;itics (Philippe dnd BoUt:,) (16) 
A chroll1o:-,o,nie ,\ hl~rLHjon b:v ingestiOll of 
2,4,5-T at thc iJ~·t<inn;llg of ~e::>lation can be at 
the ori~il\ of the'S,: lflOLlf ntisl'a!Tia~t'~; 

I 
DEFOLIANTS AND TRISOMY 21 

Of four women delivered, we have observed 
two cases of trisomy 21 in two South Viet­
lIarneSe W01ncn having lived in affected zones: 
DIll' of theIn has even sho\vn immediate signs 
of oculo-nasal injury after one of the sprays, 

One knows th:!t trisomy 21 is the conse­
qUt·nee of an (TrOr in the separation of homolo­
gous chrorIlosOlncs attriLuted to the rDother's 
:igeing-. J-IO\\TVCr, that trisolny can also be the 
l'OIlseqllf'HCe of radiation or toxic drugs and one 
knows that the noxious product call act on the 
organ0genesis between the second and seventh 
wt'ck of gestatioll. 

Here are the anomalies \ve have observed ill 
the (,X;llllinntion of our trisomic cases, 

1. The youth of the mother in the first case: 
it is known that trisomy 21 affects chiefly 
tiTe L,st-bom children of large families, and 
consequentl:v or aged mothers. Carter (17) 
,IT,d Pemose (I~), Tllrpin and Lejeune (19) 
estimatE tha1 bd"ore 3(l, the risk is about One 

per 2,000; Jt 35 if \vi!J bc 4 per 1,000 and a bout 
2 per cc:nt :lfter 45. The two above~nlentioned 
mothers WeL: at the time of the birth of their 
trisomic' dlilJ'c'll 22 (Obscrvation 1) and 37 
(Observation 3) Vtilrs old rcsprctil'ely, 
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2. In tht' (il sl l',J~V, lrisomy 21 is ~dso :lssoda­

ted with microcephaly. 
3. The t\va triosomic ca~C's show no dernla­

toglyphic alterations on the fingers: only a 
unique transverse palmar fold is seen un one 
or the hands, in both cases. 

4. The great frequency of that trisUlllY 011 

stIch :t sln,l11 lllltnuer of [nothers. It is known 
that trisomy 21 oel'urs wilh J frequency 
ranging- Crom I '()OO to I 70() births, wllcft'<ls ill 

our small grollp, it is 2 '4 hirths. 
.1' Lastly, what lllakes it possihk to :dlinil 

that these ntses or trisomy 2.1 d~ri \'(' from 
medicinal intoxication, is th,li besides that 
trisom y, we ha ve detected 1110St serious 
structural chromosonlic anornalies in the two 
("hildren. with 3-33 chromosomil' breaks per 100 

("ells. 

This llleans nearly tJ tiIIlt'S In ore than with 
the survivors at Hiroshilna (0.55 100 ctl1s with 
chrOlllasOink hrea ks, according to BlOUIn alld 

AI) (20\. 

DEFOLIANTS AND OTHER CONGENIT.'\L 
\IALFORMA TlONS 

Observation + reveals the ;.='xistellu' of 111any 
anomalies (skull. tear-duct, limbs) on a child, 

I 
! 

I 
r 
I 

associated with strudLlr~d aIlOIllulies ot' the 
chromosomes also found on the mother (13 %' 
on the child and 7.33% on the mother). This 
enables us to suppose that mother and child 
bave probably been victims of many chemical 
ag~ressions at the tirnc of gestation. the embryo 
being more sensitive to chromosorllic alterations 
than the adult. 

I>EFOLlA.\i')':-> .\\iU CHlW\IOSOMIl' 

,\ LTERATIONS 

OIll' knows tlut chcI1lical substances can 
provoke chromOSOlIlic aberrations, Darlington 
and Keller (21) (1947) were the first to depict 
chromosomic alterations caused by nitric mus· 
tard on Tradescantia. which paved the way for 
studies OIl dlrOlTIOSomic alterations caused by 
:lllti-caneerous Inedicincs (22, 23, 24) and by 
chemical substances the list of which was 
drawn up by Stahl and Luciani (25)' Then 
came the tragedy of thalidomide and the reve­
lations on LSD 25 (26, 27, 28). 

We think that we are the first to point out 
chromosomic aberrations caused by SOlne 
defoliants used in great and repeated doses. 
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The alteration of chromosomes thus Sfems to 
have played a pernicious role during gestation: 

I. Chrolnosomic alterations appear to be res­
ponsible for the man y nlisc,lrriagt'~ in WaHlen 
and aniInals according to the \vork done bv 
Carr (29) and recently continued fw Frcne!, 
authors: Boni, ./. and Boui' A. (lO): Philippe 
:me! Bow' J. (rl'), Roux (Jl). 

2. Chromosomic alteration") which h3PPCfl in 
the first constitutive n:-lls of the embryo ha\'f' 
l.'aused congenital anomalies of the t~'Pt mUl~ 
tioned iT] ohservalioll 4. 

.J. Ddolbnts (or the 2,+,5-'1' type or dioxim) 
are inductors of both chrornosornic altcr~)tiol1:; 
and teratogl..'nesis, anJ these facts hrOlwht to 
light ~-md proved by Anlcricall eXpCfi;;ll'Ilts 
appEar tu have heen confinncd hv OUf clilliccd 
()hservation~. -

,,'hat will be the future of a population (:"" 
ing ('('ological uplH'3yals vvhich do not e'Vl'fl 

spare, just;1:-; in ;]11 atonlic war, the human 

l'hromosomk patrinlony? CanccT, r:sJh_Tiallv 
lcuk8ernia and TllOflstrosities (13) ·will ct:rtainl~T 
be the n108t seriuus dangers .. \t prl':.;cnt, du',-' 
to the alteration of their ChrOl1l0S0mes, the:-re 
exist two populations who seem to suffer the 
same tn1:2;ic fate: the survivors of Hiroshima 

and Nagasaki and the victims of defoliant­
sprayee! areas in South Viet Kam. 

In conclUSion, though still Iimi!ee! in number, 
our clinical observations confirm the results 
obtained On anilnals by Arncrican researchers. 
T'he rnassivc and prolonged Utilization of 
defoliants, besides permal1cnt ocubr lesions, 
('an cause chrornosornic alkrations UlnOTlI!; a 
popUlation obliged to cling to ancestLll,oil 
and these alterations (,In provoke among their 
progeny congenital malformations the ilnoor­
lanct' of ,vhich rf'mains to be drtermined. L 

III the abominahle hislory of wars, have \VC 

ever seell such an inhutn3Il fate resc:r\'eJ for 
the survivors except in the case of atomic: 
war? 

REFERENCES 

(I) BuJinin NP Izd An. CCCR Iq62, I: 30. 
(2) Bender MA and Gooch PC, Proc. nat. Ac. of 

Sci. (US) 1962, 48: 522. 

(3) \Vong An-chi and Chou Shing-ting, Act. BioI. 
expo Sinica, 1964, 9: I78 

(4) Dao Xuan Tra, Experimental ocular lesioIls 
with Selest and Tordon 22 K. Unpublished work 
Protocol B annexed to the report. ' 

(I) Whiteside T. Defoliation, NY 1970, p. 48. 

59 



(6) Drill and Hiratzka, quoted by Cfll)dmer G. 
Herbicides in Viet Nam; VN - Auss. b. _-\: ~'. ASia­
tic Solid. Berlin, 1969, p. 55. 

(7) Jackie Verrett, in Effects of 2+S-T on Man 
and the Environment, US Senate 9Ist Congress, 
Washington, 1970, p. 104. 

(8) Bionetics Re. Lab. in book cited P.407. 
(9) FDA, lInpublishcd wnrk. 

(ro) Sparschu Cl. Dunn FI. and Rowe VK (Dow 
Chemical Co.), Soc. of Toxicology 9th ,\nn. Mett, 
Atlanta, r;eorgia, ~Jarch 17, HJ70. 

(11) ~'Iiller .\i\V and Berg GC, Current Research 
in Persiskllce of Ilcrbicid,~~; Cli. Thllmas Publishers, 
1969. 

(lZ) De RllSt: HR Bot. Ga::;, Il)+b, 107; .~o3. 
(IJ) \Vhiteside T. same book p. 407. 
(14) Kalter, quoted by Epqein S. Effects of 24.5-'1', 

same book p. 406. 

(IS) Tuchmann D\lplesSi<; H. Bull. Fed. Soc. Gyn. 
Obst, 1968. 20: 9 

(16) Phillipp" E. and Bnue I.E. Med. Press 78: 64!. 
.(17) Carter e.O. an.d Evans K.A., Lancet 1961, II; 

7SS· 
(18) Penrose LS, Human Chromosomal Abnorma­

lities, St3.pples Press, Lunr:l0Il 19(H, p. u6. 
(19) Turpin R. and Ll-jeunt: J., Human Chromosomes 

(;authier-Villars, Paris 1965, p. 43. 
(20) Bloom }\.D. and others, Lancet 11)67, II: 802. 
(21) Darlington and Keller PC Heredity, Ig47, I: 187 
(22) Conen P.E. and Lansky C.S. Bvit. Med. J. 

[qOI, 2: 105.'" 
(2J) Bell S and Wolff S. Proe. Nat. Acad. of Sci 

(US) 1964: 51, 195. 
(24) Bell S. and others, Blood. 1966, 27: 77'-

(25) Stahl A. and Luciani J.~l ::\ew French Review 
of Hematology, 1970, 10: 128. 

60 

(26) Conen MM and others, Science (NY) 1967, 1955: 
14' 7. 

(27) lrwin S. and Ecozcue J Science (NY) Ig67, 
IJS7 : J'3· 

(z,8) Hans Zelh"leger and others, Lancet, 1967. II: 
Ichh. 

(29) Carr D.H. Am. J. Obst. Gyn. Ig67, 97: 281. 

(Jo) Boue IC and Boue A. Med. Press, 1970, 70: 
6]'. 

(11) "Rollx Ch. \-Ieo. Prf's", 1970, 78: n+7. 

2,4,5 -- T SPUAY ED IN SOllTH VIET NAM 

llrolo~ol of ('hemical (,xamination. 

On July 1\, "109, at ~ a.m. three (',123 planes 
sprayed toxic chemicals on thE western part 
of the district of Huong Thuy, province of 
Thua Thien. 

These chemicals devastated 300 hectares of 
cropland (grain, vcgetables, fruit trees). 

fliearly lOa persons were poisoned with such 
symptoms as headache, fever, vomiting ... 

The toxic products, light brown in colour, 
fall in liny drops and completely cover the 
lea yes of the trees and surface of the earth. 

\Ve have taken some of thesc tiny drops 
from the leaves for analysis. 

Various chemical experiments have been 
conducted: 
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1. with mercuric bromide (HgBrz) reagent: 
negative result ~ 

2. with chromotropic 
sulphuric medium: positive 
of a purplish pink colour); 

acid reagent in 
result (appearance 

3· with the Rhodamine B reagent: positive 
result (appearance of a red colour). 

+. hy chromatography on thin laver,: 
-~ Of] silicagci r; laYfT; 

-- \,,-ith lh<..: ~"y~tern o( ~~oln:'Ilts: chloroform . 
. 1l'eti(' a( id (ratio H) to I): 

-- referencc subslances: ("skr but\'1 n. of 
2.4-]); ester bUI\'1 n. of 2.+.5-'1' 

-- indicator: iodine yapour: 

Results: 

appearance of purple spots, 
samples and reference suhstances have the 

same frontal relation. 

Conclusions: 

Rlsing oursc]\'(:,s on the noxious actions of 
the products on the trees, and on the results 
of laboratory analyses, we have come to the 
conelu-ion 'that 'Ihe chemicals sprayed by 
:\lnerican planes over Huang Thuy were 
lJutylinic n. esters of 2.4-D and 2,4,5-'1'. 

July .W, H/'9 
"·ignen: HUYNH V AN BA, chemist 

LONG·TERM EFFECTS OF ~IASSIVE USE OF 

DEFOLIANTS AS WAR MEANS IN VIETNAM: 

(HO\IN AND PRBfAHY CANCER 

OF TilE LIVER 

The long-term ,,[fcrts of defoliants (2,4--D 
anr\ 2,4, SoT) do nol come directly from those 
producls which arc Iheoretically quickly meta­
bolised by micro-organisms of the soil in 2 to 
15 weeks in temperate clinBtes (I) but from a 
chemical impurity of trichloro-z, 4-, 5 phenoxy­
acetic acid. We would like ,0 name tctrach-
101'0-2. 3, 7, g dibenzo-p-dioxin, generally 
l'<-lll~d rlioxin, \vhich is rf'cognized <is :1 qahk 
chemical substallce. 

I Dioxin is a constant im~urity of triddoro-
2, +, 1 plif'l1oXV<'lcctic acid tor one ('an ohtaln I - , 

h3 



it directly from that acid through simple pyro­
lvsis at soo-6000C (2). It is not soluhle in water. 
it is only soluble in alcohol and in fatty matter 
and cannot be destroyed at the tf'lnpcra ture of 
],OOO°C (3). It is eslimated that one can get Jog 
of that substance oul of a Ion of 2. +, 5-'1' and 
Westing thinks thaI the wdghl of dioxin 
sprayed all South VietnclIll reached 5sokg. 
which is a hURl' fi'2;"llfC, (or the suhstance b 
;wti\"C rrOln SOllll' lI1ilTOi~Llllh (1 Tnic(os;rJlll = 

I lOli g) t+). 
it j..; :1 YtTY toxic ~';llbsj'lll{~·l ii proyokcs 

hCjxlIi(' nc<rosi~ through jlL'::;CS1ioll. Thrf)ugh 
loedl ;qJplication to ;nlim<ll~ it pro\"okes pre­
ccmC'erous lesion,..:.' hyprolapsis of l'uLlneOllS 

,·pithelium. suppression of sebaceolls glands (,). 

Tile lethal dose LDso of dioxin for the gui­
nea pig. ,yhich is the aninlal Inost susceptible 
to the product, is 0.0 microgram/kg in the 
female guinea pig (0) and 0 . .1-1 microgram kg 
in the malf' one. 

Dioxin is teratogenic in thr hamster, be­
tween the 6th and loth dav of gestation at doses 
oscillating between 0·5 microgram/kg/day (5?" 
of foetal anomalies) and 9.1 microgram/kg/day 
(Sz X of anomalies). 

The carcinomimetic effect of tetrachloro-2., 
3. 7. X di],enzo-p-dioxin has been studied by 
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Buu IIoi and his team who were able, on their 
own. to synthesize half the well-known canee­
rog-enic bodies. 

Instead of relying on the technique of pro­
ducing C;\I1Cer directly by animals, which \-vas 
subjeekd to recent criticisms by L. Goldberg 
(10). they have used two tvpes of chemical tests 
inspired trorn the study or chCllliC;ll cancero­
gl"nics (9) : 

1. searching for a change of rates of 2 typical 

lnicrocomic eIlzYlnes: the zoxazolaminc-hydro­
xyLlst' and the hydroxylase likely to lnakc 
phnlob<lrbHal in3ctiYc. 

z. searching for a possible effect on the 
biosynth'sis of hepathic arginasis. 

Test of zoxazolamine-hydroxyilise. This lest is 
based on the measured extent of IXlralysis 

produced in the 'Vistar rat bv a definite dose 
~f zoxazolamine ; tht carcinogenic product 
introduced before the zoxazolarnine pro\'okcs 

the appearance of an enzyme of hydroxylase 
type vvhich ~hortelJs this paralysis as compared 
to the control rats. The greater the inductive 
power, the shorter the paralysis (n). The induc­
tive power of the tctraehloro-2, 3, 7, g dibenzo­
pod ioxin still occurs at the dose of 5 micro­
grams and proves at least 60 times more active 
than the classical carCinogen benzo (a) pyren. 
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,Vhat is more interesting is that onlv the 
tetrachloro-2, 3, 7.8 dibenzo-p-dioxin is active. 
\\' hert'3s its other isotners (non -sllbsti tu ted 
form, nitro-2, dichiara-I, 6, dichloro-2.7, oclJ­
chiaro) are not. 

Test with phenobarbital, On male S"iss mic(-, 
dioxin provokes the appearance of a hydroxy­
lase which shortens phenobarbital-induced 
sleep ill a very significant way. 

Rate of arginase in liver. On 'Vislar rats using 
dioxin, as during chelnic31 cancerogcnesis of 
the liver, the ratc of hepathic arginase gradually 
decreases to a significant C'xtent. 

In conclusion, the results obtained sho,v 
that tetrachloro-z, 3, 7, 8 dibenzo-p-dioxin is 
susceptible, even at weak doses, to deeply per­
turb the enzymatic eqUipment of the organism 
as do typical cancerogenic substances such as 
benzo (a)-pyren and the p-dimethylaminoazo­
benzine Those perturbations are probably 
partial, and are at the root of the extraordinary 
toxicity deby of that substance, 

Those comparisons led Buu HOi and his team 
to study the povn'f of dioxin as an enzyme­
indUCing agent (12), of the cascade type, COIll­

prising a \\Thole serics of bio-chemical lesions. 
Thus adult \Vistar rats which receive intrape­
ritonal injections at' a simple dose of romg/kg 
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in olive oil sec' their enzYll1CS rise tcn days 
aftcr the injection: SGOT, SGPT, lactiL'odcs­
h ydro~Cll:I!'W, :1 ry lcster~IS(~. chomincsterasc_ 

The target org";l1ls of dioxin ~lrc in the first 
pL.ce the liver (13) \\"l1il'11 presents cC'Iltroglobll­
Jary SL\sis \\'ith dissociation irOlll RClnar~'k 
tra\'cs, considlTaLlL- alterations of hcpatocytt's 
,mel thl' h:ijJlTplasis of Kupffer cells 01\ the 
very d:I\' ;lfttT the intr(1)critonal injection' 
thl'll COI~l(:S the thYlnus, p~rticularly in YOUll~ 
animals, and finally the heart. These Icsions 
occur C\-cn at the \veak dose or lrng'kg. 

In short, expcrilnents on anilnals show that 
L'trul'hloro-2, 3, 7. ~ dibcnzo-p-uioxin, the only 
one of:111 its isomcrs, is a po\verful inductor 
of ellzyrncs \vhich relate it to the Inort power­
ful kno\vn canl'C.:rogens and that it acts on the 
h~'patic gland as its rnain target. 

Statistical study of primitive liver can­
cers in Vietnam 

These experimental observations lead us to 
study the frcqucTlcy of primitive calH'lT in 
Victn:llll in tcrrns of the spraying of defoliauts-

\V c h,wc takell the year 1961 as a landmark, 
da1c of the first spr:lyings, and notf'd the num-



ber of liver cancers [or a period of (J 1110nths 
before and dfter that date. 

We have drawn up the following figures 
for + hospil3l, of Hanoi: 

1955-1901 159 cases out Oi 5,+l)~ cannT::> 

:l\'('r:.l~e 2(l C1St'~ [wr .\'c'lr 

7C)I cases OUI (/j .7 ,()Il C<.iU(;LTS 

average 144 cases per year 
164 

P LW-Ii 

(a highly significant difference) 

Prin"c:tr:y Ii ver ('3 nccrs h<1 \"(' i nC'rt'ilscd frorn 
:2.S0% of the tot:11 nUIllbcr of cancers to 9.07% 
hct\\"cen those iWO ptrioJ.:::., befoi"L.' and after 
I(ld. 

\"Vc ha\T inqUired into 0th(:'f pos~iblc aetio­
logks to this c:\.plosion of prirn:Jry liver can~ 
ClT, for cx~nnplc ;j "'."ira! origin '.1) present in 
{3shion. !\TOW, the systematic: research of anti­
gen Au in the blood of our patients bearers of 
primary liY(T callcer sho\vs only a \'"t:ry ""I,veal<. 
positivity: 2.0596. 

This recrudescence of priInary live] clnetr 
in North \'ietmm, while the spraying ot defo­
ILl11ts was rnostly used in the South. can be 
explained by the continual mixing of popula­
tiuns between the tvvo zones and pt.:rh3p~-
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this rC1l1:lins 10 be provecl- by the transport at 
:1. ciistill1ce of tl1l: toxic product by the wind or 
vector animais: 111a1111naJs. birds, insects. 

1\Ilor("0\"("[, there remains a miSSing link 
"vhkil, it it C.ln lx· suppHnl, wOllld alto\v us 
10 affirm that dioxin is ~l eh(·lnic:l1 suhstance 
inductive of ijYtT CJnl'cr in Inan: it \-vould 
consti1ute po~Jth·e proof of the presenc(" of 
dioxin in the ht·patic tissue at hUlIlan callcers. 
At present, Ihis is the most difficult research 
work, eVen in the: best laboratories of the 

world. 

Mallh,",v Mesclson. Crom the DqJClrtll1ent of 
Biochemistry and 1101cclilar Biology of Har­
vard {;lli\"(~rSity, draws attention to the L.lL"t 

that theft:· exist; ::It present 110 tncthod able to 
prove tlh· P:·c'SCIlLT or dioxin in the body. of 
an alJimal ~l(t .. ."r ~l lethal dose Ius lH.Tl1 ~1(lnlln­

iskrf'd. Thus, for the guinen-pig, the LDso 
letluI dost.: for the fcll1ale was 0.6 111icrograln/ 
k\'V of \.n:ighl. Th:lt t11Can,-; that if all the dioxin 
h·~J. lh·d;·· ;-l"!:1illed in the dl.:":ld animal, the 

entire rate of dioxin in its tissues \-vould be 
somt'wlut less tlun l.IO-_lf g, \Vherf:ls the low· 
est detection limit so far reported has been 
\0.10-9 g. ;\1. Mcsdson has kindly promised to 
llelp us in our research work. 



In short. dio:'\in. which is a ~talJk Sl1ust~lI]( (' 

and a constant inlpurity of 2,1-,5-'1', sl't'nls to 

ex pLl in the residual e J fecI s of spra~' i II.L:" dcfo­
liJnt~: teratogenic slIhstatHT ven' prol),lbly 

111ut:lgcnic in lTI:ln (!4), it:::-; role as a C:ll1l'CrO­

gc'nic is dearly proved by its prolKrtics oC 

l)('iIl~ illdnctiv'l' of cTlz~'rncs which ,dl~' it to 

the most powerful known c;mccrogenks 
Experiments h.i\,(' proved tlLlt fhe' targTt org:1Tl 

of its ;\ction is tht, livcr :Ul(j the prcsui! l'xplo­

",iOIl of primary livLT C;ltlCLT in Yictnarn l'an 

bl' ~ls::::ocLl1~d witll polllltion or ::-;otllh \"ktn,1111 

by the t'llonnOtiS IIUSS or ~5()k£; oj" dioxin 
mL\.l'd \\'iill dcl()~i:lllts llsl.'d In" lilt.: _\mcricuTl 

,11-111\-. ()Iber qud it's scvm 10 h,~' lllTl'ssan- to 

.Iffinn the .lCliOl! un 111:111 (cic-!cctiull of its prc­

'Tnce in ti](:: t'all('tTOll~ li\'L-r,::; for f'xampic,). 

\'-l \'crth"kss, tlie J11l01ll1t of n'j(l(,t1( (' ~Jthl"rcd 

1)\' H:-; must dr~lw the :!ltclltiOll of the scknlit"i, 

'\ToriLl to llLll product \\'hi, .. h lL!~ bc:en lll:lS::-:iv,--'­

Iy .:-;prt'ad on the Yil'llLlltll'S,' rin'(idds and 
forests and 
to f:l!" 

polllltant~. 

\\"h()~t" Ilo_\.ioll:::: eifel'\;-; 011 !lUll Sl'l'lll 

beyond thosc of the knowIl 

Surgical clinic of the :VIuliC;lI F;lL'uit\- or 
Hanoi (Vicl-- UUl- llospilal) and 

Lannelonguc Institute of Research on 
Chtmical and Honnonal Canccrogenesis 
(92 VaI"-cs. Hauls de Seine). 

• * • 
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LA TEST RESEARCH ON THE PROBLE~1 OF 

MUTAGENIC EFFECTS ON TIlE FIRST 

GENERATION AFTER EXPOSURE TO 

HERBICIDES 

WI' plih/i,lh ill this blhlklel the main conclusions of the 
falist r('SI arch 'a;orh bv Prof. Ton That Tung and his 
collahorators Ton f)u(:Lang and Do Due Van. 

Vietnam Courier 

.11 tthodology: The researchers began by stu­
dying obsfctric'a! statistics but unfortunate! y, sin­
ce th(' [2thers' milit:lry service \vas secret, it \vas 
not inform:ltion tbat figured in lTIDSt of the cases, 
They then happened to lIleet the head o[ the 
health st-r\-jC't' ill Ill(' to\vn ofYcn Bai in I-Joang 
Lien SOIl pro\-ince, Doctor ~lai, \vho was inte­
rested in their work. Yell Bai, which is t\vinned 
with a lown in the South, is the home of 3 
number of veterans who fought in the South and 
who, [or the most p"rt, arc northerners. There 
were SO!l1c 700 such men among a population 

73 



of 32 ,000, (I) \\~orking in agricultural or hJndi­
craft ('0 _ operatives in the to\\'n or its 

suburbs. 

.\ftCf Yen Bai, they surveyed groups of yet~ 
erJUS in six provinces: Hanoi, Hai Hung, :-\a11\ 
Dinh, Haiphong, Thcli Binh an(1 Thanh lIo", 
:tnd conducted individual interviews. 

:\ote that 
took pl:tce 
ddolLmts, 

Resu!'s: 

the pial'cs where 
have llCY(T befI1 

A - Hospital enquiries 

th(' intcrviL:\\"s 

spray,-,d "vitll 

B - l\latefnity 110111C ill Yen Ihi 

:Ylatuial:3,OjS births from \(!75to \(!78 (+\'("ro') 

:\urnber of children with (kforn1itics: 3l
)­

:\U1nbcr of children \\-il11 dcfonnilics w11o'::-(' 
Llthcrs ,He \var vf'tcrans and ",-hose 1notll('r:-:­
h,lV(, alw:lyS liveci in the ~orth :JIld 11('\ IT 

been spra yccl : 13· 
Of these 30 deformed children, 22 \\"eTC full­

tcnn births, and S others prCInatlirc births. 

'Veight: 

(1) Figures provided by the Ibnoi Central 
Statistics Service. 

r~t.ss thall 2.5 kiiogr~nns 
hc:t\YlTIl -, 'ul(1 ' • k'lo , ~ - • _.) 1 graIns 
I \V 0 kilog-ra lib or less 
L~ Jl r,Torciu\ 

20 childrcll 

4 

. I - rkfonncd (hil<ir"-'11 I 
L )0l"I] oj \\ a1' \ c!(rans 

j ro1'n the Sout h a Ild Y cn Hal I11o!hcrs: 

~\Ill'!lCepluly : 2 

.~ncnl't'ph;_d~-: Jrhinia and left 'Inot·· . 
,'lett lil'; j,uffalu-«L'l'k' 111nl .1', ,< (a, , )) II us rll-<.lr 

~tl"rnum 

~\ll(,ilCl'ph;tly: hulging cyes, huffalo­
neck, rl'tLlt'tcd shoulders·'lll(\I-' " I I ' \ ' " _ .! (l~l l' ('J t . 

, 1l(,1]('l-pl1~!ly: 21S( ilis: slunted limh..., , 
(llpplT lil11h:-;: 0 ccntimetres) 
(]()\\,('j" li!llh~;: 11 lTl1timctr{'s) 

;\Ill"lll'l-llh'Il\·· , l' . Lf.l. i '.' drlllll~l ~lTld JllophfiliItlos: 
1 \, I ()l',:)Jh till -., \ - -, '-., .11l~1l ,\led llfl))er \' \ .. , . I ' I rn ~'-. 

I \\-I! 1 (!I,lh- 3 digits Oil ri,gil! halld Jut! .} 
(:I~ 111111 ind.!: \\'il!tOlll ;;ntl:-:. 

.-\rIllllicl: jOilllll (,II' loIn'", 
jOinc'(] flTI ;Illd kus· " ,....,. , 

.inined lund_" ;lJld j·orClrms 
l)i1;llcral s~'ll\]ac!ylia 

(kuhr ('('lor)i'I' -( , , 

jOillt d C:lr lobes; clubfoot 
~\s,'iti." \\-ith '1.')·"I(e"I'S 01· 

< "" upper lip 
()llC-.Jfllln[ 

\\'l'b-fingt'ft'd and we-b-footed 

: I 
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Polydacty lism 
Cleft lip and cleft palate 

Defective abdominal wall 

'5 

II - Deformities among the civilian popula-

tion (10,000): 

Cleft lip 2 

Cleft lip and clert palate 1 

Clubroot 1 

Generalized ukma 4 
Ascitis plus Fallot 1 

Imperforated anus 2 

Spider belly plus hermaphrodism 
Hydrocephalus; ascitis; stunted limbs 1 

Hydrocephalus; no anns at all: three 
Jigits protruding from shoulders 

Hydrocephalus 

'5 

It is clear ihat there were more :lllellcC'pha1ic 
laStS ,lmong children of "var veterans (6/15) 
than anlong childrcn of civilian fathers (a/IS)· 

b) Maternity Home at Quy Mong district 
(Yen Bai). 

Material: 2';3 births from 1976 to 1978 for a po­
pulation of 4,500, with 30 war veteran families. 

f Number of deformed babies 

Number of deformed children of civi­
lian fathers 

Number of deformed children of war 
veteran fathers and Yen Bai nl0!hers 

9 

o 

9 
The follOWing ckformitics were found in 

thl' children of six couplt'S : 

Ancnccph,jly: no upper jaw: stunted 
limbs: Spider foctal 

Anenceph)ly 

Anencephaly: deft palate; aseilis: 
swnted lilnbs; no penis 

(The above three cases were children born 
to a Single coupk). (1) 

Cleft palate: death on sixth dav from 
cyanosis (heart disease?) I 

Hydrocephalus; cleft lip; atrophied 
uyula-palatjn~ 

de3th on thirJ day from cyanosis 
(heart disease ?) 

Cleft lip; stunted limbs; death on 
sixth day 

(I) Both husband and "\"ive insist that there were 
no cases of anencephalv in their re-spective familie~. 
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One single lower limb, p!llJ1ted on a 
shapeless mass of flesh 

Stunted limbs; big ears; a::-:cilis 

() 

DOlllilLlnt deformities in this group ,,'ere: 

AnencephalY (3 '9) 

Cleft lip with or \\iihollt c1rft palate (3 '9) 

Potential hCir! dhl'ase C3 '9) 

Stunted limbs (5/9) 
13 - Inquiries In,Hlc '-lInong groups 

\TtfT~H1S Sl ttled in North VietnaITI: 

The investigators visikd 

1- GiCi Lam (suburb of HanOi) 

II - Tu Ky (Hai Hung) 
III - Kim Dong (Hai Hung) 

IV- Hung Ha (Thai Binh) 

V - CJnlOnf?; \1 r (Ha Dong) 

VI-Haiphong 

VJl- Ba Dinh (Hanoi) 

VII1- :\'arn Dinh 

IX - Ninh Binh 

X-Pilu Ly 
XI - Thanh Hoa 

of war 

All told, they interviewed 1,549 war veterans, 
956 (*) of these had been in areas in the South 
which were sprayed with defoliants (Group A), 
;')3 others had never gone South (Group B), 
Of the f)56 \var veterans in Group A there \vere 

786 couples in which the wives had always 
li\'ecl in the :"Jorth, and the control group con­
Sisted of 418 couples from 593 war veterans, 

Results of the investigations are contained 
in the follOWing table: 

(if) All the fathers ot deformed children showed 
sign.<; of being directly affected by defoliants in the 
Sout!!. Their stay in the affected areas varied be­
tween three and four years. 
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I:-':Q\;IRIES \1.\1)]-: .\:IlU:\I; !,;·II) \'IET:\,\:,IESF \Y.IR VETERANS 
husbands Group 

Group 

A: CJS() war vl'icral1S \vith 7ot) cilupks ill whh'h the 
"had lived in the sprayed areas in South Vietnam, 

B: 593 war \'cterans with 418 couples in which the 
had never heen in South Vietnam (control group) 

Groups Congenital I ~Iiscarriages 
malformations 

Premature 
hirths 

htlSbands 

Sterility 

Number 
., 
/. Number X "Number 1_ X l~umber 

22 

Yo 

Group A (9,6 war vet- 47 25 2 "n 
eransfromiheSonth,786 (of £496 " (f)f 1748 If " (0["1 (()) .., 0 (of 786 1 2.80 

couples) of them married to wo- full-term J.I+ prcgnan- .+- \ 1 'rt~~) , -. I 
men Jiving in the NClrth) births) dcs) )\, \ ' 
~_~=:-___ '--I ---'-1-- ----- --, ----- 1--1 
Group B (~93 war V('l- I \ I 
crans not - Irnffi South (f 3 t' i+~Xl .9 I 5 
Vietnam, 418 of them I °lJ_~4)) (.1 • .!.I (~'JI).(n_ 9,0+ I (ot 1-1-38 , O,~)l (of 418 I L2u 
married to wnmenlivillg tbl ther)nl P L.!:-U.l) birth:,) I couples) 
~ the Northt _____ ~ Ir ~ I ~ ___ . __ I 

P<uo-~J I P<':"'I.W-') i P<U!)--3 P >0.05 

COllgt'llil:11 

~orll1i.l1 figule for anomllies 
in relMion to statistics of the 
Centres for rVlother and Cbild 
vVelLlre of Haiphong, Hanoi 
and Hung Yen H}76---H)79 

ma 1 f Ul"lll:jl ions 

Haiphong ~()/If,36+ births 
Halloi Q!,IQ,479 births 
Hung Yell L'_t 3,524 births 
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The normal rate SllOllld he: 

- One anencephalic case in 72,)"'9 Lirths. 
in Vietnam. Tht' rate among Vietnamese 
veterans frolll the South, however. Wits one 
in 197.7. 

- Olle lllicfoL'cpitalk dementia in 25,000 

l'hildreTl (*). In Victn3111, the L1te alllOn~ 
Ycter:ms (rolll the ~outh was 0111..' ill I,IS7. 

- .\nophtalm~' would normally OCCIlI' once 
in eycry [0,000 hirths, The rate in Vietnam 
was one in I,lS7. 

One should also note the important P,lrt play­
ed bv heart de Cormity: 18 cases in +7 defor­
mities. 

'li According to the ' .. y.~port of th(' .1"N ~S(:ie?tif!~ 
Committee on the 1'.1 teds of AtomiC R:l(li,.lIiO.O , 
General A~scrnbly Offici.11 Re~ords, I)1h Sc~slOn, 
suppJ. No. '7. (AI jO.lS). New lork 195X. Annex H, 
PI'. 17 2 - 20f 

PERCENTAGE OF MALFORMATIONS IN 

RELATION TO BIRTHS AMONG THE 

CIVILIAN POPULATION IN VIETNAM 

North (1976 - 19i9) 

Hai Phong 
lIanoi 
Hung Yell 

.\6/1I.3h+ 
91 '14,479 
12./ :k~24 

SOllth (19M - IQ('9) 

Baria 14! 6,056 
37/11 ,663 
21/ 6,190 

37/13,061 
JI)/ 5.2 71 

10' 6,947 
33/ 4,86.\ 

Nha Trang 
Quy 1\;hon 
Da Nang 
lIue 
Tay Ninh 
Da Lat 
Tu Du 
HungVuollg 2 

Bien floa 
Can Tho 
Kien Hoa 
Tan An 

Total 

573/9H,683 
292/49,822 

59/18,660 
97/14,287 
1.\/12,714 
14/12,918 

1,2.41/261,137 

o. 49 ~~. 
0.63% 
0·3+;: 

0.23 /~~ 

0·3';: 
o·34 5{ 
0.28/{ 

0·74 ({ 
O.I+({ 
0.68({ 

0·58 ({ 
0·59({ 
0·32 ({ 

0.68({ 
0.12({ 
O.IlX 

0.48({ 



VEGETATION DESTROYED BY US TOXIC 
CHEMICALS IN THE SA MAT 

TAY NINH AREA 

• 
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Timber felled f,om a forest sprayed with toxic clltmicals. 

88 

ATTEMPTS TO RESTORE THE AREAS 
DAMAGED BY TOXIC CHEMICALS IN 

SPRING 1980 

(Results arc still unknc1\vn) 

Butldln!! a tin/) /trmSf. 



Newly - planted maize ... 

The first cassava roots. 
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banana trees .. 

IN A HOSPITAL FOR INVALIDS IN 
HO CHI MINH CITY 

Deformed children from the sprayed areas. 
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Debris rf a 
helicop'er lISid 

fIJI" spraytllJ; 
shot d(Jwll bv 
the iiberaiir,n 
(Ighto .I". 

All the 
mangroves 
in Vung 
Tau ares 
wtfre des w 

troyed by 
toxic 
chemicals 

Photo: The 
newlywplanted 
mangroves 
after one 
year. 




