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Under institutional scientific-research conditions, during 
contact with monkeys or their tissues, there is a danger of 
infection of the associates by simian viruses which are patho- 
genic to man. Presented in this paper is information on these 
stimulants. 



MONEYS AS A SOURCE OF VIRAL DISEASES I N  MAiq 

E. R. P i l l e *  

under i n s t i t u t i o n a l  sc ien t i f i c - resea rch  condit ions,  during contact  with /138** 

monkeys o r  t h e i r  t i s s u e s ,  the re  i s  a danger of i n f e c t i o n  of t h e  assoc ia tes  

by simian v i r u s e s  which a r e  pathogenic t o  man. Presented below i s  information 

on these  st imulants .  

Simian herpes v i r u s  (v i rus  B). It was f i r s t  i s o l a t e d  i n  1933 from the  

b ra in  of an  a s s o c i a t e  who died a f t e r  a monkey b i t e  [20]. It i s  r e l a t e d  t o  

t h e  Herpesviridae family, the  subfamily Alphaherpesvirinae. and has common 

ant igens  w i t h  t h e  herpes v i rus  i n  man and with herpes i n  swine (Pseudorabies). 

The v i r u s  is  rep l i ca ted  wi th  a cytopathic e f f e c t  i n  c e l l  cu l tu res  of kidneys 

of monkeys, man, r a b b i t s ,  p igs ,  and lambs, i n  the  amniotic c e l l s  of man, i n  

t h e  f i b r o b l a s t s  of chick  embryos and i n  various c e l l  l i n e s  of human o r i g i n  

Her-2, HeLa, FLY KB. 

With i n f e c t i o n  of chick embryos on t h e  ehorion-al lantois  membrane, they 

perished o.n t h e  4-6th day, and t h e  v i rus  i s  found i n  the  body of t h e  embryo. 

Under n a t u r a l  condit ions,  rhesus monkeys (lfacaca mulatata)  may contrac t  

v i r u s  B. This  i i l n e s s  i n  them is reminiscent of h x p e s  i n  man. Blisters 1139 

appear on t h e  tongue, l i p s  and sometimes a l s o  on o t h e r  p a r t s  of the  body. 

These b l i s t e r s  subsequently tu rn  t o  u lce ra t ions  with a yellowish-grey n e c r o t i c  

coating. Often c o n j u n c t i v i t i s  and r h i n i t i s  a re  observed a t  the  same time. 

The o v e r a l l  condit ion of t h e  animals remains without any notable  changes [26]. 

Cases have been described i n  which the  i l l n e s s  occurred with giganto- 

c e l l u l a r  pneumonia [39]. 

Most of t h e  animals develop changes i n  the medulla oblangata and pons 
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v a r o l i i .  Evidently, sometimes the  v i r u s  is  re ta ined f o r  a  long t i m e  i n  

t h e  ganglion of t h e  t r igeminal  nerve. Cases have been described i n  which it 

w a s  found t h e r e  6 months a f t e r  c l i n i c a l  recovers [43]. The study performed 

by t h e  author of t h e  b r a i n  and s p i n a l  cord of 75 Macaca mulat ta  monkeys with 

changes of uncer ta in  ethiology l ead  t o  t h e  i s o l a t i o n  of v i r u s  B i n  2 cases. 

With c u l t i v a t i o n  of t h e  kidney c e l l s  of 6,152 monkeys, the  v i r u s  was found - 

i n  3 cases [2] . 
Monkevs of  d i f f e r e n t  species  may be e a s i l y  in fec ted  by t h e  herpes v i rus  

from rhesus monkeys. and i n  these  cases t h e  in fec t ion  may take  on a severe 

form. Cases of t h e  i l l n e s s  with l e t h a l  nutenme ware ohserred in. Macaca 

f a s c i c u l a r i s  (cynomolgus) and i n  Macaea r a a i a t a .  I n  t h e  l a t t e r ,  the  in fec t ion  

occurred as t h e  hemorrhagic i n t e r s t i t a l  pneumonia with r h i n i t i s  and con- 

j u n c t i v i t i s  [17]. 

An i l l n e s s  c l i n i c a l l -  s i m i l a r  t o  the  n a t u r a l  i n f e c t i o n  may be reproduced 

i n  rhesus monkevs with the  in t roduct ion of the  v i r u s  i n  the  mucous membrane 

of the tongue [26]. In fec t ion  i n  the  b r a i n  does not  always l ead  t o  development 

of t h e  disease.  

O f  t h e  l abora to ry  animals, the  most suscept ib le  w e r e  Syrian hamsters, 

co t tonf ie ld  r a t s  and rabb i t s .  With any method of innoculat ion of the  v i rus  

i n  rabb i t s .  t h e i r  nervous system i s  a f f l i c t e d  [38]. With intracutaneous 

adminis t ra t ion  of t h e  v i rus ,  an u lce ra t ion  appears i n  t h i s  area ,  then pa ra lys i s  

develops. Death usual ly  ensues on the  10-12th day a f t e r  infect ion.  

There have been over 20 cases described of humans contrac t ing simian 

herpes [25]. I n  most cases the  process took place  a s  ascending encephalo- 

m y e l i t i s  with p a r a l y s i s  and change i n  s e n s i t i v i t y ,  and only a s  an exception 

d id  it bear  a descending character .  A s  a r u l e ,  the  i l l n e s s  had a l e t h a l  outcome. 



Only singular cases of recovery a r e  known. The para lys i s  i n  t h i s  case 

diminishes, but there i s  s tab le  pares is ,  tremor, nystanmus, and l o s s  of 

sk in  s e n s i t i v i t y  i n  places [45]. - 

There a r e  indicat ions  t h a t  it  i s  possible f o r  humans to  be long-term 

asymptomatic c a r r i e r s  of the  virus.  A case of encephalomyelitis 10  vears 

a f t e r  contact with monkeys has been described. Ln t h i s  case, skin a f f l i c t i o n s  

appear along t h e  course of the trigeminal nerve, s imi la r  to  those which 

occur with zos te r  [shingles] .  The simian herpes v i rus  was i so la ted  from a 

sk in  scraping taken a t  t he  place of a f f l i c t i o n  [18]. 

A na tura l  reservoir  of the  v i rus  a re  Nacaca mulatta monkeys. Antibodies 

t o  t he  vi rus  were a lso  found i n  other  species of the  genus Macaca and i n  

green African marmosets [3,  161. However, most probably t h i s  was the  r e s u l t  

of t h e i r  becoming infected not i n  nature ,  but  under conditions of cap t iv i ty  

as a r e s u l t  of contact with M. mulatta. The spread of the  v i rus  among monkeys 

evidently occurs most often through food contaminated with infected sa l iva .  

and more rarely--through a b i t e .  The case h i s t o ry  of people who have become 

ill usually includes a monkev b i t e .  However, i n  a number of cases the 

contamination evidently occurred through infected s a l i v a  which got i n to  a 

scrape on the  skin. o r  i n t o  the eye, nose o r  mouth [35] . A case of human 

contamination upon contact with a c e l l  cu l tu re  from monkey kidneys has been 

described [15]. 

Simian pox virus.  I n  1959 among the  monkeys i n  vivariums i n  Dennark 

and the USA there  were observed outbreaks of an i l l n e s s  causes by a previouslv 

unknown st imulant,  which was ca l led  the simian pox v i ru s  [29. 371, It i s  

re la ted  t o  the  f am: l y  Pnxviridae, genus -:Orthopoxvirus and has common antigens 

with the vi ruses  of na tura l  smallpox. vaccines and cow pox. The v i r u s  

mul t ip l i es  on the  chorion-all-antoic membrane of chick embryos. It i s  a l so  
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rep l i ca ted  i n  primary cu l tu res  of kidney c e l l s  of monkeys, r a b b i t s ,  guinea 

p ies ,  c ~ t t l - ~  and pigs ,  i n  the  c e l l s  of chick embryos, i n  the human amnion, 

and innoculated cu l tu res  of simian kidney c e l l s ,  HeLa, the  lungs,  the  

thyroid gland, and amnion of man. The a f f l i c t e d  c e l l s  i n  the  cu l tu re  become 

rounded. The v i r u s  remains i n  the  c e l l s  and is p r a c t i c a l l y  not  i so la ted  1140 

i n t o  t h e  c u l t u r e  medium. 

A pe tech ia l  rash  appears on the  face ,  body, ex t remi t i e s  and t a i l  of t h e  

a f f l i c t e d  monkevs. Then papules, v e s i c l e s  and pustules  appear. The rash 

is  most in tens ive  on t h e  palms and so les  of t h e  f e e t .  Then the  v a r i o l e s  

become covered with a reddish-brown c r u s t ,  which f a l l s  of f  on the  7-10th day, 

leaving a sca r .  The o v e r a l l  s t a t e  of t h e  monkeys i n  most cases is not  d is -  

rupted [29]. Often the  i n f e c t i o n  occurs inapparent lv ,  with the v i rus  being 

found i n  t h e  renal  t i s s u e  of the  animals. Guring the  epizooty wnich took 

p lace  i n  t h e  Rotterdam zoo, the  primary changes i n  t h e  monkeys w e r e  loca l i zed  

i n  the  kidneys i n  t h e  form of i n t e r s t i t i a l  n e p h r i t i s  1231. 

The rhesus macaques and cynomolgus a r e  suscep t ib le  t o  experimental in fec t ion  

wi th  t h e  pox v i rus .  South American broad-nosed monkeys (Cebus a p e l l a  and 

others)  a r e  l e s s  s e n s i t i v e  [34]. 

Rabbits a r e  hig'nly suscept ib le  t o  i n f e c t i o n  with t h e  simian pox v i r u s  i n  

t h e  bra in ,  on t h e  cornea, and i n t r a t e s t i c u l a r l y ,  With in fec t ion  of s c a r i f i e d  

skin ,  papulose-pustulose a f f l i c t i n n s  develop. Adult mice pe r i sh  only with 

in t roduct ion of the  v i r u s  i n t o  t h e  b ra in ,  and sucklings--also a f t e r  i n t r a -  

nasa l  in fec t i -n  1371. 

The i l l n e s s e s  caused by the  simian pox v i r u s  i n  man a r e  ind i sce rn ib le  

from n a t u r a l  pox by t h e i r  c l i n i c a l  p i c t u r e  [ l ,  191. The prodromal period 

l a s t s  f o r  2-5 days. The temperature becomes e levated ,  weakness, headache, 

and sometimes pain i n  the  thr0a.t occur. Usually a f t e r  3-4 days a rash breaks 

out over t h e  e n t i r e  body with predominant a f f l i c t i o n  of the  face and ext remit ies .  



A s  a r u l e ,  t h e  p roces s  involves  t h e  palms and s o l e s  of t h e  f e e t .  The r a sh  

pas ses  through s t a g e s  of spo t s ,  v e s i c u l e s ,  pus tu l e s ,  scab formation,  and 

s c a r  formation. The elements of  t h e  r a s h  may have a hemorrhagic cha rac t e r .  

A c a s e  h a s  been descr ibed  w i t h  development of k e r a t i t i s ,  a f t e r  which a 

leukoma was formed. L e t h a l i t y  comprises around 17%. 

A l l  known outbreaks of simian pox occurred among animals i n  c a p t i v i t y .  - 

Macaques, chimpanzees, g o r i l l a s ,  orangutans,  gibbons, Afr ican green marmosets, 

marmosets, s q u i r r e l  monkeys, as w e l l  a s  a n t e a t e r s  [5 ]  were all a f f l i c t e d .  

Under n a t u r a l  condi t ions ,  t h e  an t ibod ie s  t o  t h i s  v i r u s  i n  monekays are r a r e l y  

found and i n  low t i t e r s  [19]. It i s  p o s s i b l e  t h a t  monkeys a r e  n o t  a r e s e r v o i r  

f o r  t h i s  i n f e c t i o n .  

Cases of simian pox i n  humans were recorded i n  va r ious  c o u n t r i e s  of 

Af r ica--Zaire ,  L i b e r i a ,  Niger ia ,  S ierra-Leone , Ivory  Coast. The i n f e c t i o n  

does n o t  have a tendency toward epidemic spread.  Only s i n g u l a r  c a s e s  of 

t ransmiss ion  of t h e  d i sease  wi th in  f a m i l i e s  have been descr ibed  [5] .  The 

sources  and means of  i n f e c t i n g  humans are unclear .  There is  a r e p o r t  of a 

case  of i l l n e s s  by a c h i l d  c o n t r a c t i n g  s imian  pox a f t e r  he w a s  b i t t e n  by a 

monkey-a chimpanzee [333. 

Yaba v i r u s .  This  is  a member of  t h e  fami ly  Poxvi r idae ,  and has  common 

an t igens  wi th  t h e  Tana pox v i r u s .  It m u l t i p l i e s  i n  primary c e l l  c u l t u r e s  of  

rhesus  monkey kidneys,  innocula ted  r e n a l  c e l l s  of t h e  human embryo @A-10) , 

human amnion (HuF) , and monkey kidneys (LLCMK2 , JINET , BS-C-1) . Hyperplas t i c  

tumor-like f o c i  appear on t h e  c e l l  l a y e r  1481. 

On t h e  cho r ion -a l l an to i c  membrane of 10-11 day o l d  chick embryos t h e  

v i r u s  causes  formation of  tumors 1 cm i n  diameter  a f t e r  5 days 1411. The 

l a b o r a t o r y  animals a r e  n o t  s u s c e p t i b l e  t o  i n f e c t i o n .  



Onlv one episooty has  been described caused by Yaba vi rus .  It took place  

a t  the  primatological  center  i n  Nigeria i n  1957 191. The animals the re  w e r e  

kept i n  open-air cages. The episootv involved the  A s i a t i c  rhesus monkeys. 

The African monkevs w e r e  r e s i s t a n t :  only 1 baboon became ill. 

The i l l n e s s  i n  monkeys began wi th  the  appearance of s m a l l  reddish papul-es 

on the  Face- e a r = ,  hands o r  f ee t .  These w e r e  s ingu la r  o r  mul t ip le ,  and 

a f t e r  severa l  weeks reached 2-4cm i n  diameter. These tumors consis ted  

pr imar i ly  of h i s tocy tes ,  d id  not  have capsules and w e r e  f ixed on the  under- 

ly ing  t i s sues .  The tumoral c e l l s  p a r t i c u l a r l y  i n f i l t r a t e d  the  muscle t i s s u e .  

Methast izat ion was not  observed. The general  s t a t e  of the  animals was no t  

disrupted.  Then t h e  tumoral c e l l s  degenerated and t h e  nodules o f t en  became 

ulcerated.  Af ter  severa l  months t h e  tumors dissolved,  and granulat ion t i s s u e  I141 

grew i n  t h e i r  place. 

It was found t h a t  rhesus monkeys i n  na tu re  do not  become in fec ted  with 

t h e  Yaba v i rus .  Of t h e  A s i a t i c  monkeys, Macaca f a s c i c u l a r i s  and Macaca r a d i a t a  

had antibodies t o  the  v i rus .  The in tens ive  c i r c u l a t i o n  of the  v i r u s  was 

found among Africa2 green garmosets 1421. 

People become in fec ted  through scra tches  i n f l i c t e d  by the  monkeys. Af te r  

5-7 days a subcutaneous nodule appears i n  t h i s  area. which subsequently increases  

i n  s i z e ,  reaching a diameter of 2 cm. After  3-4 weeks the  nodules become 

dissolved. A case  of i n f e c t i o n  through an infected  needle was described, 

i n  Which t h e  tumor developed a t  t h e  p lace  of innoculat ion of the  v i r u s  a f t e r  

4 nronths [24]. 

pox v i r u s  (Tanapox v i rus )  i s  a member of the  family Poxviridae. It 

mul t ip l i e s  i n  primary c e l l  c u l t u r e s  of human and rhesus monkey amnion, i n  

c e l l s  of t h e  human thyroid gland, i n  t h e  Wi-38 d ip lo id  c e l l s  of t h e  human 

lung, i n  re-innoculated c u l t u r e s  of monkev kidney ce l ls - -V~ro,  CV-1, BS-C-1 

and others .  The v i r u s  d i d ' n o t  e x h i b i t  t h e  capacity t o  mult iply i n  b i r d  
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embryos. Of t h e  labora tory  animals, only rabb i t s  of c e r t a i n  breeds turned 

out  t o  be suscept ib le :  with i n f e c t i o n ,  small red papules appeared on t h e i r  

skin. 

Outbreaks of Tanapox among monkeys occurred i n  1966 i n  3 primatological  

cen te r s  i n  t h e  USA, when macaques became ill. Thev developed a few f l a t  

papules 1-3m i n  height  and up t o  lOmm i n  diameter on t h e i r  skin.  The 

cen te r  of t h e  papules was s l i g h t l y  depressed. with a c rus t ,  The sk in  around 

t h e  papules was s l i g h t l y  hyveremic. The papules consisted of epidermal c e l l s  , 

[32]. The i l l n e s s  had a mild course. The skin  a f f l i c t i o n s  disappeared 

a f t e r  4-6 weeks. 

Antibodies t o  Tanapox v i r u s  were found i n  15-20% of the  green marmosets 

of Kenya and Ethiopia [30], a s  w e l l  a s  i n  the  macaques of Malavsia. 

Outbreaks of Tanapox v i r u s  amone humans occurred i n  Kenva i n  the  Tana 

River va l l ey  i n  1957 and 1962. During t h e  epidemic i n  1963, severa l  hundred 

people contracted t h e  disease.  pr imar i ly  school children.  Evidently,  t h i s  

i n f e c t i o n  is r a t h e r  widespread i n  Kenya. Antibodies were found i n  a s i g n i f i c a n t  

number of res idents  181. The i n f e c t i o n  of humans evident lv  occurs through 

mosquito b i t e s .  

During t h e  outbreak i n  1966 amoqg t h e  monkeys i n  tho primatological  

cen te r s  i n  t h e  USA, 5 assoc ia tes  2nd 2 animal t r a d e r s  who came i n  contact  

with the  monkeys became ill, I n  1 case t h e  v a r i o l e  appeared a t  t h e  p o i ~ l t  

of a sc ra tch  on the  skin.  Evidently t h i s  i s  the  u s u a l h e a n s  of in fec t ion  

wi th  d i r e c t  contact  with s i c k  animals. The incubation period i n  man l a s t s  

about 3 days. Singular  papules, red i n  co lo r  and with diameter of 2.5 cm 

appear on t h e  open p a r t s  of the  body. These a r e  surrounded by a zone of 

inflammation, Then the  cen te r  of t h e  papules tu rns  which and becomes covered 

with a c rus t .  The bo.dy temperature remains normal o r  i s  i n s i g n i f i c a n t l y  

elevated. Sometimes a pa in fu l  edargement of the  lymphatic glands. pain i n  
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t h e  back, and s t rong headache a r e  noted. The skin  formations. disappear 

usual ly  i n  2 months 130, 321. 

Marburg disease  v i rus ,  This d isease ,  which has:ctime t o  be c a l l e d  Marburg's 

d isease ,  was f i r s t  recorded i n  1967 i n  Marburg, Frankfurt (FRG) and Belgrad 

('Yugoslavia) among workers removing and processing kidneys from green marmosets 

from Uganda, a s  w e l l  as  among persons coming i n t o  contact  with those who . 

became ill. A t o t a l  of 31  persons became ill, and 7 of them died. The 

means through which t h e  i n f e c t i o n  entered was damaged sk in  o r  mucous membranes. . 

The incubation continued f o r  4-7 days. The p a t i e n t s  exhibi ted  an e levated  

temperature, headache, vomiting, and impaired consciousness. Objectively,  

c o n j u n c t i v i t i s ,  enlargement of the  lymph glands, exanthema i n  the  f o m  of 

red-colored papules on t h e  skin ,  enanthema, and hemorrhagic.diathesis  were 

noted. Death ensued on the  8-16th day. I n  non-lethal cases,  recovery began 

on the  15th day and proceded slowly [31]. Those who recovered w e r e  v i r u s  

c a r r i e r s  f o r  a long time. I n  one case,  t h e  v i r u s  was found i n  a conjunctiva 

wash 80 days from t h e  s t a r t  of t h e  i l l n e s s .  I n  another. i t  was i s o l a t e d  

from t h e  sperm on t h e  83rd day. A case of in fec t ion  r e s u l t i n g  from sexual  

contact  with a convalescing p a t i e n t  was described. 

I n  those who died,  t h e  changes occurred i n  the  form of hemorrhagic 

d i a t h e s i s  and necroses i n  various organs, and were p a r t i c u l a r l y  expressed I142 

i n  t h e  l i v e r  and t h e  b r a i n  [ lo ] .  

The Marburg's d isease  v i r u s  i s  reminiscent of rabdoviruses by i t s  

s t r u c t u r e .  W e  were a b l e  t o  adapt i t  t o  a c e l l  c u l t u r e  of human amnion, t o  

l i n e s  of r e n a l  c e l l s  from green marmosets AH-1 and Vero, t o  l i n e s  of c e n 2  

c e l l s  .from t h e  Syrian hamster VNK-21, clone CCI-10. Mul t ip l ica t ion of t h e  

v i r u s  i s  accompanied by a mildly expressed desgtruction of t h e  c e l l  l a y e r  [273. 



With primary i n f e c t i o n  of Vero c e l l s  wi th  a d i agnos t i c  purpose, t he  

v i r a l  an t igen  may be i s o l a t e d  on t h e  2-3rd day wi th  t h e  a id  of immuno- 

f luorescence  [47]. 

The v i r u s  i s  pathogenic t o  guinea p igs ,  i n  whom i t  i s  genera l ly  t h e  

l i v e r  which is  a f f l i c t e d .  Af ter  a s e r i e s  of  passages through t h e  organism 

of guinea p igs  and monkeys, t h e  v i r u s  took on a pathogenic cha rac te r  f o r  

Syr ian  hamsters ,  and then  f o r  newborn mice ( s t r a i n  F). The d a t a  regarding 

t h e  i l l n e s s e s  caused by Marburg's v i r u s  i n  monkeys under n a t u r a l  condi t ions  

a r e  absent.  With experimental  i n f e c t i o n  of green marmosets, rhesus monkeys 

and s q u i r r e l  monkeys p a r e n t e r a l l y ,  they ge t  s i c k  and soon d ie .  

Af ter  an  outbreak of Marburg's d i sease  i n  Europe i n  1967, t h e  d i s e a s e  

was r e g i s t e r e d  i n  2 t o u r i s t s  and a nurse i n  Rhodesia i n  1975 1281, and then  

1 primary and 2 secondary cases  i n  Kenya i n  1980 [40, 441. Two of those  

who became ill died.  Antibodies t o  t h e  Marburg's d i sease  v i r u s  were found 

i n  Afr ica  i n  green marmosets and hussar-monkeys. W e  have n o t  excluded t h e  

p o s s i b i l i t y  t h a t  a r e s e r v o i r  of t h e  v i r u s  a r e  not  monkeys, but  some o t h e r  

animals,  most probably rodents ,  and t h a t  arthropods a r e  i t s  c a r r i e r s  [6].  

Yellow fever .  The yellow feve r  v i r u s  i s  r e l a t e d  t o  t h e  genus F lav iv i rus ,  

family Togaviridae. 

The v i r u s  causes e n c e p h a l i t i s  i n  baby mice and i n  guinea pigs.  I n  

European hedgehogs wi th  ex t raneura l  i n f e c i i o n ,  a n e c r o t i c  process develops 

i n  t h e  l i v e r .  An e f f e c t i v e  method of i s o l a t i n g  the  v i r u s  i s  i n t r a t h o r a c i c  

i n f e c t i o n  of mosauitos, w i t h  subseauent passage through t h e  b ra in  of  baby 

mice [7]. 

Endemic f o c i  of yellow feve r  a r e  found i n  t h e  t r o p i c a l  and s u b t r o p i c a l  

regions 'of  Af r i ca ,  South and Centra l  Arnerira. The main r e se rvo i r  of the  
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v i r u s  i n  Afr ica  a r e  African green marmosets. ETiidently, t h e  i n f e c t i o n  i s  

a l s o  widespread among bab'oons, monkeys of t h e  eenus Colobus and half-monkeys 

of  t h e  genus Rottos,  I n  South America, howlers,  s q u i r r e l  monkeys, marmosets. 

s p i d e r  monkeys, capuchins, and o t h e r  spec ies  a r e  a f f l i c t e d .  In fec ted  howlers. 

marmosets and s q u i r r e l  monkeys usua l ly  d i e  wi th  the  appearance of h e p a t i t i s .  

Spider,monkevs undergo a milder  course of t h e  d i sease ,  while  capuchins 

most o f t en  experience inapparent  in fec t ion .  I n  t h e  f o r e s t s  of South 

America, t h e  i n f e c t i o n  i s  spread bv t h e  mosquitos Haemago~us spegazzin i  

and Aedes leucoceleanus. I n  the  f o r e s t s  of  Afr ica  i t  i s  spread by Aedes 

a f r i canus ,  A. simpsoni. A. f u r c i f e r ,  A. Tavcanus, A. simasoni,  A. f u r c i f e r .  

A. Taylor i ,  A. diceromyia, A. luteocephalus,  A. neoafr icanus,  A. aedimorphus 

111-14, 21, 361. There a r e  r epor t s  of t h e  i s o l a t i o n  of t h e  v i r u s  i n  Afr ica  

from t h e  t i c k s  Amblyomma variegatum [22, 391% It i s  a s  ye t  d i f f i c u l t  t o  

judge t h e  s i g n i f i c a n c e  of t h i s  f a c t .  

Among monkeys t h e r e  a r e  o f t e n  observed severiz episodes of yellow feve r  

wi th  high m o r t a l i t y  r a t e .  The d i sease  r a t e  i n  humans i n  endemic ( iungle)  

c e n t e r s  is  low, However, such a focus mav be t h e  s t a r t  of an epidemic (urban) 

form of vellow feve r  wi th  a very high d i sease  ' r a t e*  Monkeys do n o t  p a r t i c i p a t e  

i n  t h i s  -process  but  t h e  v i r u s  i s  t ransmi t ted  from man t o  man by t h e  mosquito; 

Aedes aegypt i .  Such epidemics may occur n o t  only i n  populat ion c e n t e r s  of 

ho t  coun t r i e s ,  but  a l s o  i n  t h e  summer per iod  i n  regions with moderate c l imate  

and i n  t h e  presence of  t h e  proper  c a r r i e r  ( I t a l y ,  France, Por tugal ,  USA). 

I n  man, a f t e r  a 2-6 day incubation per iod ,  t h e  temperature becomes e levated  

and t h e  pu l se  sha rp ly  quickens. The p a t i e n t s  complain of pa in  i n  t h e  back 

and l e g s ,  and headache. On the  3rd  day t h e  temperature usua l ly  goes down 

and t h e  p a t i e n t s  f e e l  a l i t t l e  b e t t e r .  However, soon t h e  temperature again 

goes up, and t h i s  t i m e  i s  combined with bradycardia. The p a t i e n t s  s u f f e r  
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from severe  nausea and vomiting, with simultaneous pains  i n  t h e  ep igas t ra l  

region. The vomit mass and s t o o l s  a r e  usua l ly  black i n  color. Jaundice, 

a s  a r u l e ,  i s  of moderate i n t e n s i t y ,  and may be absent a l together .  Recovery 1143 

i s  quick, without r es idua l  e f f e c t s .  

The m o r t a l i t y  r a t e  wi th  yellow fever  comprises over 40%. Death usual ly  

ensues on t h e  2nd o r  4-7th days of the  i l l n e s s .  The bas ic  changes c o n s i s t  

of f a t t y  regenerat ion of t h e  l i v e r  and kidney t i s s u e s ,  des t ruct ion of t h e  

l i v e r  parenchyma and hemorrhage i n  various organs [ l l ] .  

Kiasanuni f o r e s t  disease.  The s t imulant  is  r e l a t e d  t o  the  genus Flavivi rus  

of t h e  vamily Togaviridae. It has common antigens wi th  the  v i ruses  of t ick-  

borne encepha l i t i s ,  Omsk hemorrhagic fever ,  and Sco t t i sh  encepha l i t i s  i n  

sheep. The v i r u s  mul t ip l i e s  i n  cu l tu res  of kidney c e l l s  from monkeys, 

Syrian hamsters and guinea p igs ,  a s  wel l  a s  i n  chick embryo c e l l s  without 

appearance of cytopathic changes. Mice, baby Syrian hamsters and palm 

s q u i r r e l s  a r e  s e n s i t i v e  t o  the  i n f e c t i o n  by the  v i rus .  

The d i sease  i n  humans i s  known s ince  1955, when an epidemic broke out  i n  

t h e  region of t h e  Kiasanuri f o r e s t  ( India) .  It occurs with hemorrhagic' 

syndrome, but  without rash and hematuria. The incubation period comprises 

5-8 days. The temperature goes UD r ap id ly  t o  a high number, s t rong headache 

i s  noted, a s  w e l l  a s  pain i n  the  lower back and ext remit ies .  The p a t i e n t s  

a r e  apa the t i c ,  t h e i r  speech is inh ib i t ed .  On t h e  3-4th day of the  i l l n e s s  

t h e  condi t ion  de te r io ra tes .  The p a t i e n t s  s u f f e r  from nausea, vomiting and 

diar rhea .  The s c l e r a  and conjunctiva a r e  hyperemized, .and s e n s i t i v i t y  t o  

l i g h t  i s  noted. Populo-vasicular rash on t h e  s o f t  p a l a t e  i s  c h a r a c t e r i s t i c .  

Bleeding of t h e  gums appears, the re  a re  nosebleeds and gas t ro - in tes t ina l  

bleeding, and s p i t t i n g  UD blood. On t h e  7-14th day of t h e  i l l n e s s  the  temperature 

gosdown t o  normal, but the  hemorrhaging continues f o r  severa l  more days. 



Weakness and p a i n  i n  t h e  e x t r e m i t i e s  remains. The convalescent  ~ e r i o d  lasts 

f o r  1-2 months, bu t  recovery i s  complete. 

Sometimes a f t e r  normal iza t ion  of  t h e  temperature, .most  o f t e n  on t h e  9-12th 

day of t h e  i l l n e s s ,  a second wave o f  t h e  i l l n e s s  ensues,  l a s t i n g  up t o  7 days. 

It occurs  w i t h  d i s r u p t i o n  i n  t h e  a c t i v i t y  o f  t h e  c e n t r a l  nervous svstem [4] .  

The m o r t a l i t y  r a t e  w i t h  the  Kiasanru i  f o r e s t  d i s e a s e  comprises around 

15%, reaching UD t o  28% w i t h  c e r t a i n  outbreaks 1461. Death u s u a l l y  ensues 

on  t h e  7e9th  day of t h e  i l l n e s s .  The b a s i c  a f f l i c t i o n s  a r e  concent ra ted  i n  

t h e  l i v e r  and kidneys. 

Cases of Kiasanur i  f o r e s t  d i s e a s e  i n  humans a r e  u s u a l l y  preceded bv 

massdeath of monkeys i n  a g iven  area--macaques (Macaca r a d i a t a )  and l angur s  

(Presbvtus e n t e l l u s ) .  I n  t h e  endemic r eg ion  t h e  an t ibod ie s  were found i n  

8% of t h e  macaques and 20% of t h e  langurs .  However, gene ra l ly  t h e  v i r u s  

c i r c u l a t e s  among rodents:-Tatera i n d i c a  hardwickei ,  Suncus murinus, Rat tus  

wronghtoni j  and palm s q u i r r e l s .  The an t ibod ie s  were found a l s o  i n  birds-- 

t h e  grev t r o p i c a l  duck and wood~ecke r  [4] .  The r e s e r v o i r  and c a r r i e r  of 

t h e  v i r u s  are t h e  t i c k g  Haemaphvsalis s p i n i g e r a  and Haetnaphysalis t u r a n i c u s ,  

A f t e r  t h e  e ~ i d e m i c  of  1955, t h e  i n f e c t i o n  has  a tendency  t o  spread t o  reg ions  

ad jo in ing  t h e  Kiasanuri  f o r e s t .  
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