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of - the 640 mg/kg group died of acute lead poisoning between 

12 s and 18 days after initiation of lead treatment. 

Examination of kidney, liver and lung sections by 

liglght microscopy did not reveal any specific lesions which 

cou-'uld be attributed to lead poisoning. Neither necrosis of 

the s proximal convoluted tubules of the kidney (151) nor 

int craniiclear inclusions were found. Intranuclear inclusions 

in kidney and liver have been.reported in other_species 

(6, y 72) following lead poisoning. Inclusions were not found 

evesn in acid-fast-stained tissue sections of lead-treated 

chiS-ckens in this study, 

A number of different inducers were reported to 

stUimulate production of interferon in chickens. Both DNA 

(87V7) and RNA (11, 113) viruses as well as statolon (56, 132) 

havtve "been reported as potent inducers. In contrast tilorone 

-L>ULO CUX*<  ̂ U. " W ixokvo  ̂ CbO 

pooor inducers, A number of interferon stimulators were used 

in this study (Experiment III): Pseudorabies and swine 

inSfluenza viruses, which induce circulating interferon in 

piggs (166), were not effective in inducing interferon in 

chii.lckens at the doses used, PolyI»polyC at the several 

dos-ses and routes of inoculation used induced very low titers 

of • circulating interferon. This finding agrees with reports 

in ithe literature (56j 132). In contrast statolon at the 

5000O mg/kg dose level and NDV-B̂  I.V, were effective in 
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producing high levels circulating interferon of long dura­

tion, Because of these findings statolon and NDV were 

chosen for use in Experiment III. 

Recent studies suggest that the immunologic system 

and the interferon system may be linked (43, 75). It has 

been reported that a variety of agents and environmental 

factors like X-irradiation (̂ 3) and corticosteroids limit 

antibody and interferon production, Freund's adjuvant on 

the other hand helped promote the production of antibodies 

and interferon (44). 

There is considerable evidence that lead exerts adverse 

effects upon the resistance of the body to disease by 

influencing immunologic mechanisms. Lead poisoning has 

been associated with the increased susceptibility of mice 

to Salmonella infection (81) and increased sensitivity to 

bacterial endotoxin in rats (14?) and chickens (161), Lead 

poisoning has also been associated with a decrease in the 

production (59) and inactivation (178) of antibodies. 

It has been reported that arsenicals inhibit interferon 

production and action in mice and rabbit kidney cells (62). 

Recently it was reported that lead acetate increases the 

in vivo interferon-inducing capacity of polyI*polyC when 

injected simultaneously into mice (45). The mechanism by 

which lead acetate increases the interferon response to 

polyl'polyC is not clear (45)o 
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In this study long-term lead treatment of chickens at 

the lead dosage levels used did not affect interferon 

response to statolon. Neither interferon concentration in 

the blood nor duration of detectable interferon in serum were 

changed as compared with the controls » Lead treatment of 

chickens at the l60 mg/kg level slightly decreased blood 

interferon concentration induced by NDV. The duration 

of circulating interferon was not affected. 

Only NDV virus was used as an interferon inducer in 

the 320 mg/kg chickens since 50 per cent of the treated 

birds died before administration of inducer. All chickens 

but one in this group showed some clinical signs of lead 

poisoning at the time of interferon stimulation» Interferon 
I 

response to NDV was markedly changed In concentration and 

duration. Control chickens had a maximal titer of 512 at 24 

hours postinduction and a titer of 16 100 hours post-

induction. The interferon titer of chickens of the 320 mg/kg 

treatment group reached a maximum Interferon titer of 64 at 

24 hours and no circulating interferon was found at 72 and 

100 hours postinduction. 

It appears that subclinical doses of lead of up to 

160 mg/kg for 30 days did not affect interferon production 

in chickens in response to statolon or NDV. The slight 

decreases in interferon concentration of the NDV-inoculated 

chickens could be due to variation in the ability of 



94 

individual chickens to produce interferon. Another possi­

bility is that lead-treated chickens do not support NDV 

replication as well as untreated chickens, Replicating 

virus in chickens has the potential to stimulate more 

interferon-producing cells and for a longer period of time. 

It is known that high interferon titers are often found at 

the tissue site of greatest viral replication (l68). On 

the other hand circulating interferon titers were not 

affected by lead treatment when statolon was used as an 

inducer. Since statolon is a non-replicating inducing sub­

stance, its interferon-inducing capacity is limited to the 

initial dose. 

The decrease in interferon concentration and duration 

observed in chickens of the 320 mg/kg group could be due to 

lead interference with many biological functions in the 

body. Lead decreases nieotinlc acid (21) and many aBlno 

acids (17), inhibits biosynthesis of DNA and ENA (103) and 

interferes with the activities of numerous enzymes (41. 101. 

170, 171)* It is obvious that interference with any of these 

biologically important functions may lead to suppression of 

interferon production. The decrease in interferon concen­

tration and duration could be due to the inability of 

lead-treated cells to support NDV replication. 

The results of this experiment indicate that subclinical 

doses of lead 6o not markedly suppress interferon production 
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in response to statolon and NDV in chickens. However, the 

effect of lead on interferon action should be further in­

vestigated. It is possible that the antiviral action of 

interferon could be suppressed or inhibited by lead poisoning 

since the mechanism of antiviral action is an involved 

process and requires synthesis of a new protein (60,  84,  

93). Without studying the effect of lead poisoning on inter­

feron action one cannot disprove or prove the statement that 

metals, by suppressing interferon, activate or induce the 

oncogenic viruses already present in the host. It is very 

possible that the suppression of interferon action is one of 

the mechanisms by which metals cause tumors, 

Long-time lead exposure had no marked effect on anti­

body production to NDV in chickens. No consistent correla­

tion was observed between blood lead concentration and anti­

body titer. Even two chickens out of three of the 520 ag/kg 

group,which showed clinical signs of lead poisoning and had 

blood lead concentrations of 9.0 and 10.85 ppm, did not have 

decreased antibody titers to NDV. The third chicken of this 

group had a blood lead concentration of 13.64 and its anti­

body titer was markedly decreased. 

The results of these studies indicate that long term 

subclinical lead intake suppresses neither interferon nor 

antibody production in chickens. One should not forget 

the fact that chickens are very resistant to lead poisoning. 
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as shown in these studies, and thus these findings may not 

be applicable to other species. 
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SUMMARY 

The effect of interferon and statolon on Marek's disease 

in chickens and the effect of lead on interferon production 

in chickens were studied. 

Pour-day-old chickens free of MDV antibodies were in­

oculated intraperitoneally with the JMV strain of MDV, Ex­

ogenous interferon induced by NDV in chicken embryos was 

administered I.P. daily for Ik days into three groups of 

chickens. Interferon administration was initiated simul­

taneously with virus in the first group, 72 hours after virus 

inoculation in the second group and l68 hours following viinis 

inoculation in the third group. A survival rate of 17.3 per 

cent was observed when interferon administration was in­

itiated simultaneously with virus. When exogenous inter­

feron administration was started 72 hours after virus 

inoculation, only 7,̂  per cent of chicks survived. Inter­

feron treatment at 168 hours after virus inoculation, at 

the time when first chicks started to show clinical signs, 

neither protected the chicks nor prolonged their survival, 

Â statistical analysis by the chî sqnare test indicated 

no significant difference {P<0,05) between survival in the 

interferon-treated and control groups. The percentage of 

surviving chicks decreased as interferon treatment was 

initiated at successively longer periods after virus in­

oculation. 
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The biological data collected in this experiment show 

that interferon at the concentration used may have pro­

phylactic value when administered at the time of infection, 

but is without any effect once infection is established. 

The experiment on the effect of statolon on KDV in 

chickens was performed twice. Four-day-old chickens were 

inoculated with MD-JMV and a single dose of $00 mg/kg 

statolon I.P. was given at different times. The effect of 

statolon on the survival of chicks was marked and the time 

of statolon administration was critical. In both trials the 

maximum protection was achieved when statolon was given 24 

hours after virus. The survival rate was 56.8 and 51*5 per 

cent respectively as compared with five and zero per cent 

in the control groups. A statistical analysis by the chi-

squâre test indicated significant difference (P<0.05) between 

chicken survival in statolon-treated and control groups 

except when statolon was administered 96 hours or later 

after the virus. 

The data show that statolon has a prophylactic value 

in protecting chicks against MD-JMV. The therapeutic 

value of statolon at the dosage used was insignificant» 

The effect of aqueous lead acetate given per os to 

chickens for 35 consecutive days was investigated. Chickens 

were found to tolerate levels of lead as high as 160 mg/kg 

without exhibiting clinical signs or hematological changes 

in spite of very high levels of lead in the blood» The 
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lead concentration in pooled blood samples of twelve 

chickens which were given l60 mg/kg of lead for 30 days 

was 6.2 ppm. It is apparent from these findings that 

chickens are more resistant to lead poisoning than humans, 

horses, dogs and wild fowl such as ducks. 

Fifty per cent of the chickens treated at a lead level 

of 320 mg/kg died within 30 days. All except one of the 

chickens receiving 640 mg/kg lead died within 30 days. The 

clinical signs included weakness, anemia and loss of weight, 

A marked peripheral paralysis was observed in most chickens 

a day or two prior to death. Hemoglobin concentration was 

markedly decreased in all chickens of the 320 mg/kg suid 

640 mg/kg lead-treatment groups. Examination of blood 

smears revealed increased numbers of immature erythrocytes, 

some of which were in various stages of mitosis. 

Statolon (500 mg/kg) and NDV-B̂  were used I.V. as 

interferon inducers in chickens which previously received 

lead at the rate of 20 mg/kg, 40 mg/kg, 80 mg/kg or loO 

mg/kg for 30 days per os. Only NDV-B̂  was used as an 

interferon inducer in the group of chickens which received 

lead at the 320 mg/kg level for 30 days. In this study 

lead treatment of chickens at the dosage levels used did 

not affect interferon response to st&tolon. Lead treatment 

of chickens at the I60 mg/kg level slightly decreased 

blood interferon concentration induced by NDV, Interferon 
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concentrations and duration in serum were markedly decreased 

in chickens which received lead at the 320 mg/kg level. 

The viral inhibitor produced in chickens by statolon 

and NDV stimulation was characterized as being acid-resistantj 

non-dialyzable, non-sedimentable at 100,000g for 60 min», 

trypsin sensitive, heat stable and species specific. 

Possession of these characteristics qualifies the inhibiting 

substance as an interferon. 

Long-time lead exposure had no marked effect on anti­

body production to NDV in chickens. No consistent cor­

relation was observed between blood lead concentration and 

antibody titer. 

The results of these studies indicate that long-term 

subclinical lead intake suppresses neither interferon nor 

antibody production in chickens. One should not forget the 

fact that chickens are very resistant to lead poisoning, 

as shown in these studies, and thus these findings say not 

be applicable to other species. 
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