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THIS investigation was prompted by the fact that information was 
sought in regard to wheth er, or not, solutions of 'l'rypan Blue became 
toxic when left standing for a few clays before injection. 

The follo,Ying experiments conducted by du Toit (1928) are of 
interest as far as the toxicity of freshly prepared solutions of 'frypan 
lllue, injected intravenously, are concerned:-

(a) An eighteen-month old calf received 39 gm. of Trypan 
Blue (in 1 per cent. solution) in the course of tvventy­
nine days. The initial close \\·as 1· 5 gm. and the last 
close on the twenty-ninth day 4 gm. 'l'rypan Blue. On 
the fiftieth day after the first injection of Trypan Blue 
the animal died in a state of aclvanced cachexia and \Yeak­
ness. It should be mentioned that the animal was suffer­
ing from anaplasmosis and that the time of death 
anaplasmata were still present in the heart blood. 

(b) Cal£ 316 (2~ years old) received 32·5 gm. (in 1 per cent. 
solution) Trypan Blue in ten injections in the course of 
thirty-two days . The initial close was 1· 5 gm. and the 
last dose 4 gm . The Mood of the animal rem a in eel normal 
throughout the experiment. On the 9th, 14th and 20th 
clay of the experiment the animal showed a temperature 
ranging from 105 tot 105·8° F. 

(c) Cal£ 426 (5t months old) received 8·5 gm. Trypan Blue 
in the course of twenty-seven clays. The injections were 
commenced with 0 · 5 gm. (in 1 per cent. solution) and 
ended with 0 · 75 gm. No symptoms of poisoning were 
noticed, the animal hmYever developed anaplasmosis and 
goncleriosis. Du 'l'oit considers that the injection of 
Trypan Blue brought about a relapse of these two diseases, 
from whirL the animal had suffered some time prior to 
the experiment "·ith Trypan Blue. 

(d) Earh of ho calYes 709 and 607 (2t and 4~ month~ olcl 
respectively) receivecl twenty-six injections of 'l'rypan 
Blue in a 1 per rent. solution in the course of fifty clays. 
The initial injection was 0·5 gm.; the dose was increasecl 
to 0·75 gm., then 1·0 g·m., then 1·5 gm., 2·5 gm., 3·0 
gm., 4·0 gm., and finally 5·0 gm. Each calf receiYed 
36·5 gm. Trypan Blue altog·ether. No symptoms of 
poisoning were discernible with the exception of a high 
temperature (above 106° F.) which occurred on the 9ill 
<by nfLer the first injection. 

1G7 



TOXICITY 01-' TRYPAK UL1:E. 

(e) Calf 424 (2 years ol tl) a canier of anaplasmosis r eeeivefl 
fom-teen injections of Trypan Blue in a 1 per cent. solu­
titm in the eotnse of sixt:v-~even tlays, connnelwiug ''"ith 
a d ose of 1-0 gm. and ending with 2-5 gm . K o symptoms 
of poisoning except a slight rise in t emperature, were 
di~t' eruible . 

(f) Calf 755 (1~ year,; old), a canit>r of anaplasmo,;is, l't>ceived 
fifteen injections of Trypan Blue in a 1 per c·ent. solution 
in the co urse of sixty-seven clays, connuen('ill g- with a 
dose of ] -0 gm. autl ending with oue of 3 g-m. .Xo 
symptoms of poisoning wer e discernible. 

Hyrie (1933) ll'ho im·estiguted the curat ive effect of coal-tar 
d~ces in cases of leprosy, states that different samples of the same 
dye exhibit marked differences in their immediate effect ou the 
patient. He tested the following dyes :-Chrysoidin e, B ismarl.;: 
brown, 'l'rypan Blue, brillinnt green, ::\1alachite g r een, Crysh1l violet, 
Methyl vi-olet , Auramine, Eosin, Fluoreo;cin, Rhodamine, 1Iethylene 
blue, 1'oluidine blue and Indig-o Carmine. He describes the toxit: 
effects of these dyes in humai1 beings as foUo1n :-cardiac pain , 
epigastric palpitation, gastric and 1·edal irritation , feeble pulse, and 
signs of shock, and, in sevel'e cases coma and even temporary failure 
of respiration and lo:>s of radial pulse. He states that solutions tend 
to beoom e more toxic if left for a few days before injection. He 
fountl that a number -of dyes , including Trypan Blue, if injectecl 
in sufficien t quantity show almost at on~;e a selective affinity for t he 
en clot heli al ti ssues of the lesions . ln most cases patien ts tolern tecl 
25 cc. of a 4 per cent. solution, " ·hilst some cleYelop symptoms of 
poisoning. Some patients e1·en toler ated 76 cc. of a 4 per cent. 
solution. R:n·ie states th at it is important to filter the solution before 
injection. 

Ancl ersou, Emer·son a nd Fisl1 er (1934) determiuecl tht> tox ic 
Pffects of Trypan Blue, Crystal Yiolet anrl Brilliant green on mice, 
rats, rabbits and guinea-pig;; . Guinea-pigs \Yere fountl to be more 
susceptible tha11 .tHice, ra t;; and rabbits. Three out of fiye rabbits 
inj ected intraYenously 'vi th 0 ·l;) g m . Trypan Blue per kg . boclyweigllt 
in a 5 pe1· cent . aequeom; soh1tion succumbed. Wheu administered 
per OS. rrry pan Rlue is absorbecl Yer y slowly and is almost non-tDxic . 
The authors "·ere unable to eluei rl ate the m echani sm of t h e toxic 
adion of the cl~· es . They "uspect Try pan Blue of eausiug clepres,; ion 
of tl1 e cenhal nervou,; wstem . In nll fatal r·a~es there " ·ere marked 
cong·estion of the lungs . · Trypan Rlue appeared to eause less damage 
to th e liver tl1an brilliant green and gentian Yiolet. Hept>a terl in­
jections of '1'1·ypan Blue into l eprous rats are better toleraterl than 
those of g-entian violet and brilliant g r een. 

In another article Anderson, J•' isher a ncl Emerson (1934) refe1· 
to the toxieity of 'l'rypan Blue ancl state t h at " mi.ee suniYe 300 
mg·nJ. per hlog'ram int-rapt>ritoneally , while 400 mgm. per ki logra m 
of n 1 per cent. solntion 1-:i.ll ~ all nnimnls. Intravenonsl~- the dye 
is nbout hYice as toxi r , being· lethnl for 3 of i'i mice at 200 mgn1. per 
kilogram. Rats tol erate oral amm1nts to 1·0 gram per kilog-rnm and 
<lo not hecomP hlue, intlicating- no absorption hy this ronte . A snh­
cn tnneous rlo~t> -of 400 mg m . per kilogram kills 4 of -5 animalfi. 
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Intraperitoneally all rats die when given 350 mgm. per kilogram of 
a 2 per cent. solution of Trypan Blue. 'l'hree hundred rugru . per 
kilogram is lethal for rats on intravenous administration of a 2 pe1· 
cent. solution . The dye is slightly more toxic for guinea-pigs killing 
3 of 5 animals on subcutaneous injection of 300 mgm. per kilogram, 
while intraperitoneally half of six guinea-pigs die with 250 mgn1. 
per kilogram of a 2 per cent. solution. R abbits tolerate larger 
amounts intraperitoneally surviving 300 mgm. per kilogram, but die 
when given 400 mgm. per kilogran1. Intraven0us doses of 100 mgm. 
per kilogram kill 1 of 5 animals, while 150 mgm. per kilogram of a 
5 per cent. soluhon is lethal for 3 of 5 rabbits." 

Gousseff and Sudzilo,nky (1934) ascertained the effect of medi­
cinal doses of Trypan Blue manufactured by the Bayer-Meister­
Lucius factory) on the horse. 'l'hey recommend that horses injected 
intravenously with Trypan Blue should not be worked for a day 
after the injection. In the case of subcutaneous and intramuscular 
injections the animals should not be worked £0r four to nse days 
after the injection. 

They state that Trypan Blue h ad no effect on the bilirubin con­
tent and alkali reserve of the blood. 

Rabbit I Weight I 
No. in Kg. 

A 2 ·05 

B 1·75 

c 2·15 

D 2·3 

E 

],' 1·6 

0NDERSTEPOORT ExPERIMENTS. 

)fanufacturer of 
Trypan Blue. 

.Amount of Trypan Blue injected 
intravenously. Result. 

"Casella" Traden1ark; cent. aequeous solution de,·cloped. 
I 15 · 0 cc. of a fresh ly prept~red 2 per No s y m p toms 

manufactured by --+--------
Leopold Casella & 10 ·0 cc. of a freshly prepared 2 per S li gh t transie n t 
Co. , l•'rankfurta. )I. ; cent aequeous solution accelerated re-
Gerntan).' spiration . 

15 ·0 cc. of a freshly pr epared 2 per Died 36 hours aft er 
cent a.equeous solut ion injection. 

5 · 0 cc. of a 10-day old 2 p er cent. 
aequeous solution 

Labou. ed rcspira· 
tion. which lasted 
aboi1t four hours. 

10 ·0 cc. of a lO·day old 2 per cent. Died ! hour after 
aequeous solution injection. 

10 ·0 cc. of" 10-day old 2 per cent. Died It hours after 
aequeous solut ion injection. 

----- ----------------------:------------------------- 1---------------
G 2 ·H 

H 2 ·0 

I 2·14 

J 1·6 

K 1· 6 

L 1 ·9 

II 5 · 0 ec. of a freshly prepared 2 per No symp t om s 
" Ciba" Trademark; cent. aequeou s solution developed. 

Gesellschaft fiir 1------------------]----------­
Chemische Industric, 10 · 0 cc. of a freshly prepared 2 per Died 3t days after 
Basel, Schweiz. (Per cent . aequeous solution inject ion. 
Carl Bittmanu, 31 1----------- - - ---·1-·------- -­
l'et ersgrabeu, Basel.) 1t was intended to inject 15·0 cc. of Died . 

a freshly prepared 2 per cent. 
aequeous solution, but animal 
collapsed and died after 10 cc. 
had been inj ected 

5 ·0 ce. ol a 10·day old 2 per cent. 
aequeous solution 

10 ·0 cc. of a lO·day old 2 p er cent . 
a.equcous solution 

15 ·0 cc. of a 10·day old 2 per cent. 
aequeous solution 
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laboured rcspira· 
tion. 

Pronounced tran· 
sient, laboured 
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Pronounced tran-
sient, laboured 
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Rabbit. II Weight I 
No. in Kg. 

i\[ 1 1· 6 

-------;,-1~ 
I 

0 2·0 

1. 75 

Q 1·9 

R 1·6 

0KDERSTEPOORT ExPERDIEXTS (cont.). 

Manufacturer of 
Trypan Blue. 

III 
Dr G Griibler & Co 

LeiPzig, GennanY: 
(Batch 10,33.) 

Amount oi Trypan Blue inj ected 
intra \"Cl10US]y. R esult. 

5 · 0 cc. of a freshly prepared 2 per I No sy mptom s 
cent aequeous solut.ion developed. 

----
10 · 0 cc. of a freshly prepared 2 p er Transient laboured 

cent. aequeous solution respiration. 
------1------ - ----

15 · 0 cc. of a freshly prepared 2 per 
cent. aequeous solution 

- ---·-------

Laboured respira~ 
tion set. in hn­
mediately after 
injection. Animal 
died about 12 
hours after in· 
jection. 

5 · 0 cr. of a 1 O·day old 2 per cent. Died 3 hours after 
aequeous solut ion injection. 

10 ·0 cc. of a 10·day old 2 per cent. Died 2 hours aft.er 
aequeous solutiOn injection. 

Jt was int ended to inject 15 ·0 cc. of a 10-day old 2 per 
cent. aequeous solution . "rhcn 12 cc. were injected , 
scYcrc ronvulsions srt in and at 1-1- rc. the animal 
collapsed and cliccl . 

Solutions of the above brands of 'l'rypan Blue were prepa1ed and 
injected immediately. The remaining quantities of the solution were 
injected after having been allowed to stand for ten days in flasks 
fitted with dry plugs of cotton "·ool. Trypan Blue I solution was 
violet and not blue in colour. The specimens of Trypan Blue used 
in the author's experiments were taken from the original containers 
issued by the respective manufacturers. 'rhe solutions were injected 
at the same 1·ate into all t he animals, uamely, 5 c.c. per minute. 

From the above table it is eviflent that the solutions of Trypan 
Blue I and III markedly increased in toxicity after having been left 
standing for ten clays, whilst this was not the case with the solution 
of Trypan Blue II. 

SYMPTOMs oF PoiSOKIKG. 

After intravenous injection of toxic and lethal amounts of Trypan 
Blue the rabbits developed the following symptoms: Laboured 
respiration, accelerated and \Yeak heart-action, and convulsions. 
Those animals which snrviverl for a "·hile were in a paralytic state 
after t he attack .of convulsions had passed off. In peracute cases of 
poisoning methaemoglobinaemia was present and was deterta ble both 
macroscopically and sp ectroscopically. 

The autopsy revealed no lesions of a characteristic type. 

Su::IBIARY . 

It luis been definitely proYed t hat two out of three brands of 
'rrypan Blue teste<1 markedly increased in toxicity after the solutions 
had been left standing for ten days before injection. It is therefore 
ohYious that only freshly prepared sdu tions of Trypan Blue should 
he used. 
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