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Abstract. The effect of tetracycline on experimental Venezuelan equine 
encephalitls was studied using three groups of embrionated chlck eggs: one 
group was innoculated with viruses .. a second group was innoculated with 
viruses and two hours later injected with tetracycline and a third group 
which received the tetracycline injection prior the innoculation with the 
viruses. It was observed that the group which dld not receive tetracyc1ine 
showed 98.8% mortality. while in the groups injected with the antibiotic. the 
mortalitywas onIy 71.5%. No differences were observed between the prophy­
lactic and therapeutic adminlstration of the antibiotic. 

For many years dtfferent 
authors have had the opinion that 
illnesses produced by small virus 
are not affected by antibiotic treat­
mento 

Coriell affirms: "TIle equine en­
cephalltis viruses are not affected by 
penlcillin. streptomycln. aureomy­
cin. terramycin and chloromycetln" 
(3). However. Negrette affirms to 
have obtained good therapeutic re­
sults with the use of· tetracycline 
hydrochloride during an encephali­
tls outbreak (9). The same author 
has demonstrated the therapeutic 
affect of tetracycllne on the experi­
mental infection of albino mice by 
Venezuelan equine encephalitis vi­
rus (lO). 

In order to confirm those pre­
vious findings we decided to use 
chlck embryo as experimental ani­
mal. for it ls known the effectlveness 
of the viral multipl1cation and the 
dlstrtbution of the virus in the sev­
~ra1 cavities and organs of the em­
bryonated eggs (1. 2. 6. 8). Is also 
welI known the pathogenesis of the 
Venezuelan equine encephalitis vi­
rus in the chlck embryo (7). 

The purpose ofthls communica­
tion ls to report the effects obtained 
with the therapeutic and prophylac­
tic administration of tetracycllne on 
the infection of Venezuelan equine 
encephalitis in chlck embryo. 
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MATERIAL AND METHODS 

Virus. The Guajira strain of 
Venezuelan equine encephalitis vi­
rus was used. Suckling mice braín 
suspension was inocuIated at adose 
of 10 chick embryo lethal dose 50 
(CELD50) via alIantoic cavity of the 
embryonated eggs. Viral suspen­
sions were made 0.75% bovine albu­
min in phosphate buffer 0.02M. Vi­
ral titration was made according to 
Reed and Muench (11). 

Tetracyc1ine~ Tbe embryonated 
eggs recetved 0.03 mI of an aqueous 
soiution containíng 0.56 mgs of ptr­
rolidine-methyI-tetracycline per mI. 

Periodicity of inoculation. Tbe 
best effect of the drug was noted to 
be when administered every 6 
hours. Any other rythm of inocuIa­
tion was not advisabIe due to the 
rapid effect of the virus on the em­
bryo which is present in 24-48 
hours. 

Toxlclty of tetracycllne In 
chick embryo. In order to test the 
toxicity of the drug. groups of 10 
eggs each were inoculated in the 
allantoic cavity with 2. 2.5. 3 and 4 
mgs of tetracyc1ine distríbuted in 
four daily doses. Tetracycline 
proved to be innocuous up to 3 mgs 
daily for 88 hours. Mter that. 10% 
of mortality was observed with such 
dose. With 4 mgs dally tetracycline 
was toxic with 100% mortality at 88 
hours. 

pH of tetracycline. It can be 
thought that the acid pH of tetracy­
cline determine sorne grade of inhi­
bition on the virus. In order to test 
this hypothesis 0.9% salme solution 

was prepared with a similar pH to 
that of the tetracycline solution (pH 
3.25). Two groups of 55 embryon­
ated eggs were seto Both recetved 
10DL50 of Venezuelan equme en­
cephalitis virus via allantoic cavity. 
One group served as control while 
the other recetved the pH 3.25 saline 
solution at 6 hours interval by the 
same cavity. 

Mortaltty in both groups were 
similar in three different experi­
ments. which demonstrated that the 
pH of tetracycline does not hinder 
the viral action. (Fig. n. 

Embryonated eggs. Chick em­
bryos were supplied by a comercial 
firm. At the begming of the experi­
ment the eggs had 11 days of tncu­
bation. During the experiment they 
were kept at 37 oC with adecuate 
conditions of humtdity. Tbey were 
revised by ovoscopy every 6 homs m 
order to look the following stgns of 
lethality. 

a) Disappearance of the large 
capíllary vessels and the cap1llary 
neto Tbe egg took a yellowish colour 
different to the pink shown by the 
living embryo. 

b} Imrnovability of the embryo. 
When these eggs were opened the 
embryos were found to be hemor­
rhagtc. Embryos so dying were 
pooled and inocuIated into chick 
embryo fibroblasts where a cytopa­
thic effect was observed. 

Using the data obtaíned regard­
ing the infecting capactty of the vi­
rus. therapeutic uttlity of tetracy­
cline we decided to perform tbree 
experiments for which we made 5 
groups of 30 embryos each. Tbe 
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groups were used as follows: A: 
Healthy controls; B: Tetracycline 
control whlch recelved the given 
dose of drug. V: Virus control which 
received 10LD50 of VEE virus. P: 
Prophylactic inoculatlon of tetracy­
cline. that ls admínistratlon of tetra­
cycline every 6 hours. 24 hours be­
fore gMng the virallnoculatlon and 
then each 6 hours thereafter and T: 
Therapeutlc inoculatlon of tetracy­
cline which means sta:rttng admini­
stratlon of the antlbiotlc 2 hours 
after 10LD50 VEE virus was given 
and then each 6 hours thereafter. 

RESULTS 

In the first expertment mortality 
started 24 hours after inoculation of 
the virus. in the three experimental 
groups being higher in the groups 
not injected with tetracycline; 36 
hours after lnoculatlon of the virus 
those embryos receMng tetracycline 
had a survival of 27% whlle those 
which did not receive the drug had 
l()()Oh mortality. 

In the second experiment mor­
tality started agatn at 24 hours. be­
ing 4 times greater in the group 
inoculated only with the virus than 
in the other groups. 42 hours later 

mortality was 77% in the tetracy­
cline groups agatnst 100% in the 
non protected one. 

In the thtrd experiment, 24 
hours after the inoculatlon. no mor­
tality was found in the group pre­
viously injected with tetracycline, it 
was four times greater in the non 
protected group than in the one 
which received the antibiotic 2 
hours after inoculatlon with the vi­
rus. At the end of the experimento 72 
hours after inoculatlon, mortality 
was 97% in the group without tetra­
cycline and 63% and 67% respec­
tlvely in the groupswith prophilactlc 
and therapeutlc administratlon of 
tetracycline. 

No mortality was encountered in 
the control groups. non tnoculated 
with virus. 

Table 1 and figure 2 show a syn­
thesis of the three mentloned experi­
ments. As it can be seen, there was 
a statlstlcalIy significant difference 
between the groups (p < 0.01). 

DISCUSSION 

As shown in the results. the 
mortality of chick embryos. inocu­
lated with Venezuelan equine en­
cephalitls virus. started earlier and 

TABLEI 


Grou)2 12h 24h 30h 3611 42h 48h 54h 60h 6Gh 72h 
A 0/90 0/90 0/90 0/90 0/90 0/90 0/90 0/90 0/90 0/90 
B 0/90 0/90 0/90 0/90 0/90 0/90 0/90 0/90 0/90 0/90 
V 0/90 24/90 52/90 72/90 78/90 84/90 86/90 89/90 89/90 89/90 
p 0/90 5/90 26/90 50/90 53/90 57/90 59/90 62/90 64/90 64/90 
T 0/90 9[90 28/90 43/90 52/90 57[90 60/90 64[90 65[90 65/90 
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EXPERIMENTAL VENEZUEI..AN ENCEPHAL.ITlS 
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reached a h1gher percentage (98,8%) 
than in the embryos which received 
tetracycline prior or afier inocula­
tion with the virus (71.5% mortal­
ity). 

In a previous report. we have 
shown, that a better response to 
tetracycline 1s obtained by uSing 
adult mice (protection: 50%). In the 
present work we have been able to 
demonstrate that very sensltive ani­
mals such as chick embryo can also 
be protected from the viral action by 
tetracycline. although to a lesser de­
gree. However. we do not know 
whether the action on the virus Is 
direct or has an inh1bitory effect on 
its reproduction. as other authors 
have pointed out{ 13). 

CorieO (3) tested several antiblo­
tics. and none of them proved to be 
effic1ent against Venezuelan equine 
encephalitis, however he dld not use 
tetracycline. The mechanism of ac­
tion of tbis antibiotic on the virus is 
notknown; nevertheless. as Fors­
gren (5) demonstrated tetracyc1ine 
does not interfere with the natural 
defenses of the organismo therefore. 
making 1t recomendáble in clinical 
practice. 

Sorne authors (12) refer to the 
d1verse inh1bitory effects of antibio­
tics on the synthesls of protelns, 
preventing in this manner the proli­
feration of bacteria. It 1s poss1ble 
that a similar mechanlsm exists 
when tetracycline is used to detain 
viral multiplication. Zhdanov (13). 
working with puromycin. demos­
trated its inhibitory effect on the 
reproduction of Venezue1an equine 
encephalitis virus. Chang (4)) used 
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novobiocin to inhibit the cytopatho­
genic effect of virus (herpes, vacci­
nía, polio, coksackie A9. B4. 6. 1) on 
cellular cultures. and demonstrated 
greater effect of the drug under low 
pH. Our results agree with these 
findings. 

Although the therapeutic action 
of antibiotics on small viruses ls 
doubted. we believe that our cliníc 
experience (9) and experimental re­
sults (1. 13. 10) established the ba­
sis for the aplication of antibiotics in 
the treatment of diseases produced 
by small viruses. 
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