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PREFACE 

The Toxicology Information Response Center (TIRC) began 

operation in 1971 to establish a national and international 

center of toxicology information. 

broadest sense as the science dealing with the adverse effects 

of chemical and physical agents on living systems. 

selects, and disseminates toxicology and peripherally oriented 

information on drugs, food additives, pesticides, industrial 

chemicals, and environmental pollutants. 

Toxicology is defined in its 

TIRC gathers, 

Sponsored ~y the National Library of Medicine's Toxicology 

Information Program (NLM/TIP) and located at the Oak Ridge 

National Laboratory (ORNL), TIRC is part of  a larger scientific 

and technical information division known as the Environmental 

Information System Office (EISO). EISO coordinates the functions 

and activities of environmentally oriented information units within 

ORNL. This association affords a unique opportunity f o r  extensive 

scientific and technical interactions. It is in this atmosphere 

that TIRC provides vast toxicology information. 

Requests f o r  information or literature searches shou ld  be 

directed to: 

Toxicology Information Response Center 
Environmental Information System Office 
Oak Ridge National Laboratory 
Post Office Box Y, Building 9 2 2 4  
Oak Ridge, TN 3 7 8 3 0  

Telephone: Area Code 615 483-8611 Ext. 3 - 5 2 9 6  
FTS 615 4 8 3 - 5 2 9 6  
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ABSTRACT 

This partially annotated bibliography, containing 71 references, was 
prepared by the Toxicology Information Response Center in response to a 
specific request. The citations are divided into tko sections, secondary 
and primary references, each arranged by year in alphabetical order by 
the first author's last name. The .sources searched covered a seven-year 
time period, from 1965 through May 1973. Physiologic and toxicologic 
effects of TNT, incidences of industrial exposure, and a few articles on 
environmental impact and waste water effluent treatments following TNT 
manufacture are included. 

Sources Searched: TOXLINE Data Base: As of 5-24-73 
MEDLINE Data Rase: Jan. 1970 through June 1973 Index 

Index Medicus: 1965 through 1969 
Chemical Abstracts: Vol. 5 6 :  1962 through Vol. 78(20):  

May 21, 1973 
Biological Abstracts: Vol. 46: 1965 through Vol. 55(8): 

April 15, 1973 
Clinical Toxicology: Vol. 1: 1968 through Vol. 5(1):  

197 2 
Archives of Environmental Health: Vol. 10: 1965 through 

Critical Reviews in Toxicology: Vol. l(1-3): 1971 
Critical Reviews in Environmental Control: Vol. 1: 1970 

Toxicology Information Response Center Request Files 
Toxicology Information Response Center Reference Library 
Environmental Mutagen Information Center Data Base: As of  

Medicus 

V o l .  26(4): April 1973 

through Vol. 2(3): 1971 

5-30-73 

Terms Searched: 2,4,6-trinitrotoluene 
TNT 
Alpha-trinitrotoluol 
sym-trinitrotoluene 
toluene, t r ini t ro- l -methyl-2,4,6- t r ini t robenzene 
Tolit 
Trilit 
Trotyl 



TIRC Keywords: 

NTIS Keywords : 

Citations: 
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Acute effects 
Adverse effects 
Chemicals, organic 
Exposures 
Humans 

Lethal dose 
Toxicity 

LD50 

Trinitrotoluene 
Ordnance 
Toxicity 
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Secondary References 
1 9 7 2  

Chr i s tensen ,  H.E. ( E d . )  
T h e  T o x i c  Substances  L i s t ,  p .  529,  HSiI 72-10265, 
Dent.  H E P I ,  NIEISH, Rockvi  l l e ,  ! I d .  ( 1 1 7 2 )  

The o r a l  l e t h a l  dose o f  TNT i n  c a t s  i s  4 8 0  mg/kg. 

19 71 

Hassman, P.  
T r i n i t r o t o l u e n e  
Prac.  Lek. 2 3 ( 5 ) :  2 8 5 - 9 4  (1971)  (Czech)  

A r e v i e w  o f  t h e  metabol ism,  b i o l o g i c a l  e f f e c t s ,  
and phys i cochemica l  p r o p e r t i e s  o f  TNT; 113  
r e f  e rences .  

1 9 6 9  
Fai r h a l  1, L.T. 
I n d u s t r i a l  Tox i co logy ,  2nd ed., p p .  3 5 2 - 4 ,  H a f n e r  
Pub1 i s t i i n s  Co., ;Je!:, York ( 1 9 6 9 )  

The phys  i ca l  and chemi c a l  c i > a r a c t  er i s t i cs,  
i n d u s t r i a l  uses, t o x i c i t y ,  and a n a l y s i s  o f  TNT a r e  
siimrnar ized. 

1 9 6  8 

S a x ,  tJ.1. 
T r i n i t r o t o l u e n e  
[ Ianqerous P r o p e r t i e s  o f  I n d u s t r i a l  ! : a t e r i a l s ,  3 r d  ed.,  
? *  1 2 0 3 ,  Van N o s t r a n d  R e i n h o l d  Co., ?lcw York  ( 1 9 6 8 )  

TFIT i s  o f  modera te  t o  h i 3 h  t o x i c i t y  fo l low in , r ;  
any r o u t e  o f  a d m i n i s t r a t i o n .  bhen decomposed b y  
h e a t  i t  z i v e s  o f f  h i ~ t i l y  t o x i c  fumes o f  o x i d e s  o f  
n i  t r o g c n ,  

S techer ,  P.G.  ( E d . )  
The Jlerck Index,  8 t h  ed.,n. 1 0 7 9 ,  I l e r c k  and Co., 
I nc . ,  Kahway, N. J .  ( l ( 3 G 8 )  

Symntoms o f  human exposure  may be d e r m a t i t i s ,  
sens i t i  z a t  i an, headache, weakness, anemi a, and 
1 i v e r  i n j u r y .  TPJT may b e  a b s o r b e d  p e r c u t a n e o u s l y .  
I t  i s  used as a h i g h  explosive, 
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P a t t y ,  F . A .  ( E d . )  
T r i n i t r o t o  1 LIE! nes 
I n d u s t r i a l  I-iyEiene and Tox ico logy ,  Vo l .  II., 2nd ed., 
p p .  2 1 S 2 - 7 ,  2 1 6 7 - 9 ,  F a s s e t t ,  Ll.1.J.; I r i s h ,  D,U. 
( E d s . ) ,  I n t e r s c i e n c e  P u b l i s h e r s ,  New York  ( 1 9 6 7 )  

Tox i  c i  t y  o f  TNT a n d  a b i  b l  i o g r a p h y  o f  TNT t o x i  c i  t y  
r e f e r e n c e s  a r e  i n c l  udcd. 

1 9 6 3  

S t o k i n p r ,  H . E . ,  e t  a l .  
T h r e s h o l d  1 i m i  t v a l u e s  f o r  19G3 
J. U c c u p a t i o n a l  Med. 5 ( 1 0 ) :  491-8 ( 1 3 6 3 )  

The rnax i mum a1 1 owab 1 e concer i t  r a t  i on of TTJT i n 
workroom a i r  i s  inclcrded. 

1 9  5 7  

Shub i k, P. ; t l a r t w e l  1, J, L. 
2 , 4,Fi-T r i n i t r o t o 1  uene 
S u r v e y  o f  Compounds N h i c h  tlave Reen T e s t e d  f o r  
C a r c i n o g e n i c  A c t i v i t y ,  S u p p l  . I . ,  PHS 1 4 9 ,  p. 1 2 1 ,  
GPC, Uash ing ton ,  U.C. ( 1 9 5 7 )  

I n  f e e d i n g  s t u d i e s  o f  TIJT i n  r a t s  and r a b b i t s ,  
d u r i n g  p e r i o d s  up t o  9 0  days, n o  tumors were 
o b s e r v e d .  

S ?e  c t o r , !J . S . 
Handbook of  T o x i c o l o s y ,  Vo l .  I , ,  np. 3 0 6 - 7 ,  l l . R .  
Saunders Co., P l i i l a d e l p h i a  ( 1 9 5 5 1  

The l e t h a l  dose o f  TI1T i n  r a t s  i s  > 7 0 0  Eg/kg 
s.c.,  5 0 0 - 7 0 0  mg/kp, S . C .  i n  r a b b i t s ,  2 0 0  q ; / k , q  
S . C .  i n  ca ts ,  and 4 8 0  mg/k? o r a l l y  i n  c a t s .  

P r imary  References 
13 7 2  

Anatovska ia ,  V.S.;  Liman, A.2.  
C 1  i n i c a l  p i c t u r e  o f  t r o t y l  n e u r o t o x i c o s i s  
Vrach. D e l o .  5 :  1 2 G - 9  ( 1 9 7 2 )  ( i i u s s )  

The c l  i n i c a l  symptomato lozy and  n e u r o l o E i c  
man i f e s t a t  i o n s  o f  t r i  n i  t r o t o 1  [Jene n o i  son i n z  a r e  
p r c s e n  t e d ,  
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Goodw i n , J W . 
Twenty y e a r s  hand l i n ,?  TNT i n  a s h e l l  l o a d i n g  p l a n t  
Am, I n d .  Ilyg. Assoc. J. 3 3 :  4 1 - 4  ( 1 3 7 2 )  

K l e i n e r ,  A . I .  
E f f e c t  o f  t r i n i t r o t o l u e n e  o n  t h e  main  f u n c t i o n s  o f  
t h e  stomach o f  dogs i n  c h r o n i c  e x p e r i m e n t s  
Farmakol .  T o k s i k o l ,  3 5 ( 4 ) :  4 4 5 - 8  ( 1 9 7 2 )  ( R u s s )  

The g a s t r i c  f u n c t i o n s  o f  dogs, w h i c h  had e i t h e r  
i n h a l e d  o r  p e r c u t a n e o u s l y  abso rbed  TNT f o r  
p e r i o d s  up t o  2 years ,  were  s t u d i e d .  I n  dogs w i t h  
g a s t r i c  f i s t u l a s ,  t h e  e v a c u a t i n s  and s e c r e t o r y  
stomach f u n c t i o n s  were d i s r u p t e d .  

!jay, M . W . ,  J r .  
B i o d e c r a d a b i  1 i t y  and t r e a t a b i  1 i t y  o f  TNT 
m a n u f a c t u r i n g  wastes  w i t h  a c t i v a t e d  s l u d g e  systems 
T h e s i s  o f  Vir:;inia P o l y t e c h .  I n s t . ,  B lacksburg ,  VA,  
3 6 7  p p . ,  A v a i l .  I!niv. ! l i c r o f i l m c , ,  Ann Arbor,  f l i c h . ,  
Order  110. 7 2 - 1 5 , 2 9 3  ( 9 i s s .  A b s t r .  I n t ,  B 3 2 ( 1 1 ) :  6 4 4 1 ,  
1 3 7 2 )  (1 '172) 

Possible methods o f  p o l l u t i o n  c o n t r o l  o v e r  TlJT 
m a n u f a c t u r i n g  wastes  a r e  d i s c u s s e d .  

Shi is l ikovsk i  i , B . Z .  
P r e v e n t i o n  o f  t r i n i t r o t o l u e n e  p o i s o n i n g  i n  t h e  
K r i v o i  Rog B a s i n  Mines 
Gi;;. T r .  Prof .  Zabo l ,  1 6 :  4 9 - S O  ( 1 3 7 2 )  (Russ) 

1 9 7 1  

B r i n ' w a i i n ,  G.; Kuciin, I?. 
B i o l o g i c a l  decoriiposi t i o n  o f  n i t r o t o l u e n e s  a n d  
n i t rohenzencs b y  A z o t o b a c t e r  ag i  1 i s 
Gesund!i .- Ing. 9 2 ( 9 ) :  2 7 F - 8 6  ( 1 9 7 1 )  (Cer )  

S y n t h e t i c  w a s t e  water  c o n t a i n i n g  mono-, d i - ,  and 
t r i n i t r o t o l u e n e s  and benzenes was passed t h r o u g h  an 
e x p e r i m e n t a l  w a t e r  p u r i f i e r  i n o c r l l a t e d  w i  t h  
A .  apilis. T h e  b a c t e r i a  were a b l e  to almost totally 
degrade tSe  n i t r o  compounds, 
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C e c i l ,  L .K.  
D i f f i c u l t  p o l l u t i o n  c o n t r o l  problems 
I n d ,  Process Des. Water P o l l u t .  Contr . ,  Proc.  
Horkshop, 3rc1, 1 9 7 0 ,  p p .  9 9 - 1 0 2  (1971) 

T h e  methods o f  p o l l u t i o n  c o n t r o l  o f  TNT, t h e  
1 i m i  t a t i o n s ,  and p o s s i b l e  new approacl ies o f  
c o n t r o l  a r e  d i s c u s s e d .  

C r ing ,  D . 1 1 ,  
B i o l o g i c a l  e f f e c t s  o f  t r i n i t r o t o l u e n e  ( T N T )  
T h e s i s  o f  I n d i a n a  U., Bloorni ng ton ,  I n d .  , Avai 1. 
I l n i v .  P i i c r o f i l m s ,  Ann Arbor ,  i l i c h . ,  [ I r d e r  Flo. 
7 2 - 6 7 8 2 ,  113 pp. ( D i s s .  A b s t r .  I n t .  R 3 2 ( 8 ) :  4418, 
1972 1 ( 1 9 7 1 )  

The g e n e r a l  b i o l o g i c  e f f e c t s  o f  TlJP were s t u d i e d .  

t i a sx ian ,  P.; Juran,  J .  
T r i n i  t r o t o l u e n e  c a t a r a c t  
Sb. Ved. P r .  Lek. Fak. K a r l o v y  U n i v .  1 4 :  2 6 1 - 7 4  
( 1 9 7 1 )  ( G e r )  

! < l e i n e r ,  A.1. 
E x c c r i n o u s  f u n c t i o n  o f  t h e  pancreas i n  docs d u r i n g  
c h r o n i c  t r i n i t r o t o l u e n e  p o i s o n i n g  
G i K .  T r .  P r o f .  Zabol e 1 5 ( 1 1 ) :  b 7 - 8  ( 1 3 7 1 )  (I?ussl 

Dogs i n j e c t e d  S . C .  w i t h  0 . 1 - 1 . 0  and 5 - 2 0  rng/k,y 
2 , 4 , 6 - t r i n i  t r o t o l u e n e  f o r  1 . 5  yea rs  s u f f e r e d  
d i s t u r b a n c e s  iil t h e  p a n c r e a t i c  e x o c r i n o u s  f u n c t i o n ,  
v a c u o l i z a t i o n  of  a c i n u s  c e l l s ,  and changes i n  t h e  
p a n c r e a t i c  s e c r e t i o n  volume. 

K l e i n e r ,  A . I .  
E x t e r n a l  s e c r e t o r y  F u n c t i o n  o f  t h e  l i v e r  i n  c h r o n i c  
t r i n i t r o t o l u e n e  i n t o x i c a t i o n  
Vrach. Delo ( 1 2 ) :  1 2 1 - 2  ( 1 9 7 1 )  ( R u s s )  

Dozs were i n j e c t e d  S . C .  w i t h  2 0 - 5 0  rnp;/kg TIIT 
e v e r y  o t h e r  day f o r  3 months. They s u f f e r e d  
i n c r e a s e d  l a t e n t  p e r i o d  o f  b i l e  s e c r e t i o n ,  
d e c r e a s e d  b i  l e  f o rma t  ion, and t h e  b i  1 i r u b i n  and 
c l i o l  i c  a c i d  c o n c e n t r a t i o n s  i n c r e a s e d  i n  t h e  
b i l e .  D u r i n g  t h e  t h i r d  month, t h e  c h o l i c  a c i d  
c o n c e n t r a t  i o n  dropped and t he  c h o l e s t e r o l  
c o n c e n t r a t  i o n  i n c r e a s e d .  
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Manoi lova ,  I.K.; Zakharova, A . I .  
C1 i n i c a l  p i c t u r e  i n  c h r o n i c  t r i n i t r o t o l u e n e  (TbIT) 
po i son i ng 
Gig. T r .  P r o f .  Zabo l .  1 5 ( 1 2 ) :  2 8 - 3 2  ( 1 9 7 1 )  

P e t r o v i c - P o l  j a k ,  B . ;  Pe juskov ic ,  R ,  
P r o t e c t i o n  o f  w o r k e r s  exposed t o  t r i n i t r o t o l u o l  
Nar. Zdrav.  2 7 :  1 9 9 - 2 0 2  ( 1 9 7 1 )  ( C r o a t )  

S i e l e ,  V . I . ;  Ri lbaudo,  C.  
L a b o r a t o r y  s t u d y  o f  an e x t r a c t i o n  s y n t h e s i s  
t e c h n i q u e  f o r  t h e  e l i m i n a t i o n  o f  p o l l u t a n t s  f r o m  
Mahon fog f i  l t e r  w a t e r s  a t  TNT p l a n t s  
U.S. C l e a r i n g h o u s e  Fed.  S c i .  Tech. I n fo rm, ,  A D  1 9 7 1 ,  
No. 7 2 4 1 1 4 ,  2 9  p p . ;  A v a i l .  N T I S ,  From Govt.  Rep.  
Announce. ( U . S . 1  1971,  7 1 ( 1 4 ) :  6 6  

Zakharova, A. I .  ; F;anoi 1 ova, I .  K. 
C 1  i n i c a l  p i c t u r e  i n  c h r o n i c  t r i n i t r o t o l u e n e  (TINT) 
po i  son i n g  
Giz. T r .  Prog. Zabo l .  1 5 ( 1 2 ) :  2 8 - 3 2  ( 1 9 7 1 )  (Eng. sum3 

1 9 7 0  

Enz inge r ,  R . M .  
S p e c i a l  s t u d y  o f  t h e  e f f e c t  o f  a1 pha-TPJT on 
m i c r o b i o l o g i c a l  systems and t h e  d e t e r i n i n a t i o n  o f  
b i o d e z r a d a b i  1 i t y  o f  alpha-TNT, No. 2 4 - 0 1 7 - 7 0 / 7 1 ,  
J an u a r y - A ut? u s t 1 9 7 0 
1J.S. fJTIS,'7A13 Rep. :,lo. 7 2 8 4 3 7 ,  2 9  pp., Ava i l ,  N T I S  
(1979) 

The m i c r o b i o l o g i c a l  systems were n o t  a d v e r s e l y  
a f f e c t e d  by  Ti4T and were a b l e  t o  reduce 
c o n c e n t r a t i o n s  o f  1130 ppm TblT t o  1 . 2 5  ppm. 

Kaganov, A.L.; Fedyushina, t4.A.; Bocht.nl<ova, Ya. K. 
S tudy  o f  t h e  ne rvous  s y s t e m  f o l l o w i n g  l ong  e x p o s u r e  
t o  t r i  n i  t r o t o 1  i iene 
t i iz .  T r .  Prog. Z a b o l .  14(1): 4 7 - 8  ( 1 9 7 0 )  



TOXICOLOGY INFORMATION RESPONSE CENTER 
TNT - 8 

Logan, I.M.; Skr ipn i chenko ,  2 . t l . ;  Tkachenko, E.T. 
T r i n i t r o t o l u e n e  ( T N T )  c a t a r a c t  i n  miners,  i t s  
d i i a r n o s i s  and p r e v e n t i o n  
Clft ; l lmol. Zh. 2 5 :  5 7 9 - 8 4  (1970)  ( R U S S )  

Pederson, G. L, 
S a n i t a r y  e n g i n e e r i n g  s p e c i a l  o f  t o x i c i t y  of s e l e c t e d  
TFIT wastes  on f i s h .  I .  A c u t e  t o x i c i t y  o f  cr-TNT t o  
blucgi 1 Is, 1 January-31  Uctober 1970 
1J.S. C l e a r i n g h o u s e  Fed. S c i .  Tech. I n fo rm. ,  AD No. 
7 2 5 5 7 2 ,  4 pp . ,  A v a i l .  NTIS ( 1 9 7 0 )  

T h e  L D 5 0  i n  wa te r ,  t o  bluegills, o f  a - T N T  i s  
2 . 3 - 2 . 8  m g / l .  W a t e r  hardness d i d  n o t  s i g n i f i c a n t l y  
e f f e c t  t o x i c i t y  b u t  w a t e r  t e m q e r a t u r e  d i d .  

Vychub, v.:4. 
P e r m e a b i l i t y  and r e s i s t a n c e  of  c a p i l l a r i e s  i n  w o r k e r s  
w i t h  c h r o n i c  t r i n i t r o t o l u e n e  i n t o x i c a t i o n  
Gig. T r .  P r o f .  Z a b o l .  1 4 ( 5 ) :  511-6 ( 1 9 7 0 )  

l Y  6 9  

Ermakov, E .V . ;  A i r e n s h t a d t ,  V.S. ;  Ventsenostsev,  R , B .  
C h r o n i c  t r i n i t r o t o l u e n e  poisonin,.: ( C l i n i c a l  p i c t u r e  
a n d  pa thogenes is  o f  n e u r o - v e E e t a t i v e  d i s o r d e r s )  
Sovet  !.!ed. 3 2 :  119-22 (19611) ( R u s s )  

l{assi-iian, P.; Hassnanova, V .  
S t e a t o s i s  o f  t h e  l i v e r  i n  a person w o r k i n r  f o r  
s e v e r a l  yea rs  w i t h  t r i n i t r o t o l u e n e  
Sb. Ved. P r .  Lek. Fak. K a r l o v y  Un iv .  t i r a d c i .  
K r a l o v e .  1 2 ( 5 ) :  5 6 1 - 4  ( 1 9 5 9 )  (Czech.  and 2 u s s .  sum3 

Jacob, J.C.; Plaroun, F . B .  
P e r i p h e r a l  neu ropa thy  i n  a p e r s o n  s e n s i t i v e  t o  
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