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PHOTOTOXIC REACTION TO CHLORPROMAZINE AS STUDIED 

WITH THE QUANTITATlVE MOUSE TALL TECHNIQUE 1 

Bo Ljunggren and Halvor Möller 

From t/1<· D.,partme111 of Dcrmatolugy, U11i1·er.1i11· of Lund, Malmu, S1,·ede11 

AbHract .. \ quantitative in vivo technique for the study 
of the phototoxic rcaction to systcmic chlorpromazine 
h,1, becn developcd. ha,ed on the incrca�ing t1,sue nuid 
content of the albino mou,e tall. A m,n1mum mcrcase 
in ttssue fluid of about 25 r;, was regi,tered 24 hours 
after �,aning the long-wave ultraviolet light exposure. 
lhe minimum phototoxic do,c of chlorproma1ine wa, 
2.5 mg/kg. 

Ke\' n·ord.1: Ultraviolct fight: Phototoxicity: Chlorpro­
mazine 

Phototoxic dermatitis rewlts from the action of 

light of ccrtain \\avelcngth� on a photo:-cn,itizer 
present 111 tbc ti,,ue. In 011.lt:r to �tudy the photo­

toxic potency of variou, drugs a quantitative 

method approachmg in v1vo conditions is required 
In the following. ,uch a techniquc is de,crihcd. 

using thc albino mouse a� the experimental animal 

and ,�·,temicalh admini,tcred chlorpromazine a,, 
the test ,ubstance. 

\1ATERIAL AND :V1ETHODS 

The experimental animal, were femalc albino mice 
<BOMINMRll-pnwided b} C. W. rrii,. GI. Bomholt­
g:1rd Ltd. R}. Denmart..-\\eigh1 '.!5-35 g. The tc,t sub­
stance, chlorpromazine chloride (CPZ)-""I l1bcrnar·. 
AB Leo. Helsingborg. Sweden-<lissolvcd in about 0.5 ml 
sterile \\atcr. wa, injected mtraperitoneally in thc lowcr 
left quadrant. The ammats \\Cre then in,erted into hori-
1.ontal pla,tic tubcs with fac1litics for ventilation and 
fceding ( Fig. I) and light e,posure was immediately 
,taned 111 ,uch a \\il\ that onl\ thc ta1b were exposed 
to the irrad1ation from abovc. The hght ,ource. kept at 
12 cm uistance from the mouse taih. consistcd of two 
black-light tubes <Philips TLA 40 W/08) emitting in the 
long ultra\1l,let range (U\Al \\llh a pcak at 355 nm. The 
mcasured average tnten,ity of radialion wa, ,.ox 10' 

1 Presentcd to thc German-Swedi,h Symposium on 
Photomedicine April 23, 1975. in Oberur�et. BRO. 

erg/cmt,ec. Est1mates of UV A flux were calculatcd from 
an optomcter UDT-40X (United Detector Tcchnology). 
for quantitative cvalua11on of the phototoxic reaction 
the animal was killed by a blow on thc head and appro>.i­
mately :? cm of thc proximal part of thc tail wa, exciscd. 
The relative watcr content (WW<lf) was calculatcd by 
weighmg the piece of tail before and after drymg at I 10°C 
for 3 hours; after this period a steady state of ,,et weight 
was obtained. All mcan values were obtained from group� 
of at least 5 animals. For the stati�tical analy,is the 
Student', 1-test wa, used throughout 

RESULTS 

The evaporable water content of the mouse tail 

during phototoxic inOammation constitu1ed the 
basis of the present method. by which the tissue 
wet weight in three dilTerent control groups was 

around 53 % (Table I). lntraperitoneal injection of 

the ,olvent (water) plu, e,posurc to UVA. UV/\ 

exposure alone, as well as CPZ administration 

without light exposure. all resulted in the same 

percentage wet weight. 

The time course of the phototoxic reaction in­

duced by CPZ and 5 hours' UV A is illu,trated in 

Fig. 2. The peak intensity was reached af1er 24 hr-, 
hoth with 5 and 20 mg/kg CPZ. The maximum 

mean we1 weight of tail tissue increased by 5.8 <r

and 23. 6 "f. re,pcctivel}. 

With CPZ doscs of 5 and 20 mg/kg and sacrifice 

of thc animals 24 hrs aftcr starting the UV A ex­

posure. increa,ing amounts of 1rradiation resulted 

in an increased degree of inflammation up to 5 

hours' exposure (Fig. 3). With even higher UV A 

dose, a ,light but ,;ignilicant (p<0.05) declme of the 
curve for 20 mg/kg was observed. With 5 mg/kg the 
curve continued to rise du.-ing the observation 

period. 

When varying the CPZ dose but keeping thc 
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Fig. I. Device for fixation of the mice during light ex­
posurc. 

UV A exposure (5 hrs) and �acrifice (24 hn,) con­
stant. 'a significant phototoxic dermatitis was in­
duccd with a lowest dose of :?.5 mg/kg (Fig. 4). 
A maximum valuc was recorded at 20 mg/kg CPZ 
but \\ ith 40 mg/kg a significantly (p <0.0 I) IO\\ er 
figurc was obtaincd. 

The histological picture of the phototoxic reac­
tion in the mouse tail (Fig. 5) showed a va�odilata­
tion and intense ederna in the lower pan of the der­
mal connective ti!)!)Ue, with a few scattered inflam­
malory histiocytes and extravasating erythrocytes. 

DISCUSSIO 

Sevcral experimental method� for thc determina­
tion of phototoxic potency are available (5). in vitro 
(e.g. yeast. photohemolysis) a� well a� in vivo 
(homo. guinea pig. albino and hairless mice). In 
vit ro methods have prov ed handy. sen�itive and 

Table I. Derer111i11ation of the 1elmfre ti.1.111e 11·e1 
weig/11 in three different controf proup� of 5 animals 

each 

Drug/Dose 
UVA exposure 
(hrs) 

Start of cxposure/ 
sacrificc (hrs) 

wwrr, 

1i1WW<;f 
S.D.±
S.E.M.::: 

0 

5 

24 

54.2 
54.1 
!i3.8 

51.5 
53.2 
53.4 

1.08 
0.48 
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Aq. ,ter. CPZ 20 mg/kg 

5 0 
24 24 

53.2 53.4 
54.6 53.8 
�3.7 53.0 

51.9 52.6 
54.7 53.3 
53.6 53.2 
1.15 0.45 
0.51 0.20 
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Fig. 2. Phototo;,.ic reaction to CPZ. 5 and 20 mg/kg. 

and UVA 5 hours. thc animals being sacriliced al 5 dif­
fcrent time intcrvals. At each point thc mean value from 
S animals and the standard deviation are indicated. 

informative. particularly for screening studies. 
However. in order to approach in vivo conditions. 
animal modcb are prefcrable. Experiments in man 
,,ould be de-.irable but Epstein (3) has shown a 
high frequency of pho1oallergic sen�itization in 
phototoxic studies with CPZ. ln the experimental 
animal the cffecl of a pholotoxic substance has 
been registered with the naked eye as erythema, 
etkma antl/01 necrosi!>. Wi1h 1hc cxception of an 
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Fi11. 3. Phototoxic reaction to CPZ. 5 and 20 mg/kg. 
in animals ,acrificed after 24 hours following incrcasing 
UVA doses. At each point the mean valuc from 5 animal� 
and the standard deviation are indicated. 
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Fig. 4. Pho101oxic reaction to increasing do:,es of CPZ 
in animals sacriticed after 24 hours following 5 huurs 
UV A. At each point 1he mean value from 5 animab 

(al 20 and 40 mg/kg: 10 animals) and the standard devia­
tion are indicated ( x =p<0.05: x x x =p<0.001). 

attempt to grade the thicknes:, of the inflamcd 
guinca pig ear with a micrometer ( 14) earlier tech­
niques have thus comprised a qualitative and �ub­
jective evaluation. 

In the present method. the or<linary albino 
mou:,c, a cheap and easily available animal. was 
found well suited for quantitation of the phototoxic 
reaction. It was possible to register (?bjectively the 
inflammatory ederna and thc wet weight incrcase 
in tail tissue wa:, found to be highly reproducible. 
It should be pointe<l out that in young animals thc 
tissuc water contcnt may be a few percent higher. 

Fig. 5. Section of a mouse tail with a phototoxic reaction 
to CPZ (rig/11) and from a control animal (lefr).
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Consequcntly, fn:quent ll!,C of control groups is rc­
quire<l. Furthermore. fi xation of the animal guaran­
teed a continuou:. light exposure, diflicult to per­

form with freely moving animals. With thc present 
experimental set-up, only the tail was irradiated. 
thus avoiding systemic reactions (I, 13). particu­
larly when using strong dose:.. A prerequisite for 
this fixation wa!> a reasonably l\hort exposure time: 
this wa'> achieved by shortcning the skin/lamp 
<listance and avoiding window-glass filtration. 
which was found to reduce the inten:,ity of UV A 
irradiation by about 25¼. It was considcred un­
necc:,:,ary to in:,ert a glass filter. as only 1.6% of 
the total output from our light sourcc con:,isted of 
irradiation le:,s than 320 nm. Accordingly. the 
control groups exposed to this light did not differ 
from animals kept in darkne:,!, (Table I). Further­
more. the phototoxic action spectrum for CPZ has 
been demon..,trate<l to be 320-380 nm. irradiation
below this range having the same effect as in un­
treated animals (6). 

The intlammatory re�ponse induced by CPZ and 
UV A showcd a pcak intensity 24 hr, after starting 
1he light exposure (Fig. 2). This time coursc differs 
from that ob�erved in the phototoxic CPZ derma­
titis of the guinea pig ( 12) which often reachcd a 
maximum after 48-72 hr..,. The experimental psura­
len dermatitis ha� also been reported to culminate 
late (2, 10). A retarded reaction has been observed 
with thre:,hold doses of psoralen (2) which was 
not the casc in our study with CPZ (Fig. 2). It 
,hould he pointed out that in thc pre:,cnt ,vo1 h.. 
registration is related to the increased vascular 
permeability, which may show a different time 
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course from other inflammator} evenb. such as 

erythema. ccllular infiltrate. etc. 

The ma\lmum reaction implied an incrcased 

tissuc watcr contcnt of :2517<-. This large change. 

also illustratcd in the hi,tologic picturc (Fig. 5). 
should enhance the possihility of grading the photo­

toxic potency. The ,;ensitivity of lhe pre,ent 

method wa-, demonstrated b} a minimum photo­

toxic dose of :2.5 mg/kg CPZ (Fig. 4)-markedly 

belo\\ earlier findings in m1cc (4. 7. 8. 13). 
The maximum phototo>.ic response was ohtained 

\\ith a CPZ dose of :!O mg/kg and 5 hours· UVA. 

With 40 mg/kg a <lecrea,ed reaction v. a, regi,tered 
(Fig. 4). a phenomcnon that ha-. earlier been ob­

served \\ith in vitro systems (9. 11 ). Thi-, cannot be 

explained hy a central cffcct of CPZ. sincc the 

<;ame decrease wa, ach1e, cd ,, ith prolongcd light 

exposure and CPZ 20 mg/kg. With an evcn lower 
do,c. 5 mg/kg. ho\\ ever. there was a -.tead} in­
creasc in rhe innammattiry renction. Thw,, \\ hcn 

tcsting compound, of a lo\\ phototoxic potency an 

extended e,posurc t1me may be requircd. Thcse 
results support thc assumption that the product 
of the amount of a pho101oxic agent and of the 
irradiation dosc is constant. 

The pröenl method has thu<: provcd valuable for

the ,1udy of CPZ phototoxicit; and preliminar} 

result, havc ,ho\\ n that it may he uscd for other 

phenothiazine� as ,vetl. Neverthclc�s. its further 
use may be lim1ted by '>uch ractors a, 1oxic11y anu 
solubilit} of the compound, 10 be t.:sted 
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