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Strahlentherapie b ie te t  er flit  die Regenerat ion des 
Rpithels einen wichtigen Hinweis. (f) Nach Abschluss der  
Strahlentherapie ist  das eventuelle Wiederauf t re ten  yon 
atypischen Zellen yon grSsster Wichtigkeit .  

Summary. (1) The vaginal  smears show no definite 
criteria of susceptibi l i ty to radiat ion except for the dis- 
appearance of the  a typical  cells. (2) Nothing can be said 
about the  diagnosis. Only the  clinical s ta tus  may  enable 
the experienced gynaecologist  to  predict  the  prognosis. 

(3) The cytology of the  vagina serves as an impor t an t  
guide to  the  progress of cases of carcinoma which had  
been rad ia ted  or  operated.  The diagnosis of recurrence of 
the  local, highly differentiated carcinoma, following 
radia t ion may  present  difficulties. 
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PRO E X P E R I M E N T I  S 

Reliability of Intraperitoneal Injections in Fish 

In the s tudy  of dose-response phenomena, fishes often 
display large variances of response in comparison to other 
test animals. Of course, the sources of error differ as 
Widely as experiments  bu t  the  technique of i.p. injection 
is common to the  major i ty .  I t  is possible t h a t  a substant ia l  
par t  of the  variance in widely different kinds of response 
emanates from errors of the common technique. 

In  most  cases, i t  is not  possible to use any  depot  bu t  
the i.p. Ear l ier  i t  has been observed 1'= tha t  neither of 
the 2 approaches to the  coelomic cavi ty  is very  satisfac- 
tory: both t ranspar ie ta l  and t ransintes t inal  injections 
may be  subject  to leakage. Here, the leakage of various 
Potentially useful volumes of a t ranspar ie ta l ly  or t rans-  
intestinally injected solution of radioiodine-tagged thyro-  
tropin has been determined quant i ta t ively .  Thyro t ropin  
Was chosen because of its in termediate  molecular size 
(tool wt. 28,000). Twenty  min after  injection, the  radio- 
act ivi ty of the aquar ium water  was determined.  I t  is 
believed tha t  this t ime interval  consti tutes a suitable 
COmpromise; the degradat ion of thyro t ropin  should be 
minimal while leakage should be almost  terminated.  

Two means of prevent ing leakage were devised and 
evaluated.  

Materials and methods. Thy t ropa r  (Armour) was tagged 
with  m I  according to OCHI s. After  careful dialysis i t  
was diluted with 0.70~o saline, p H  7.0. Each of the  
various volumes studied held 150/~g hormone. The injec- 
t-ions were given with  a 1.0 ml syringe, g raduated  to 0.0I 
ml and f i t ted with a cannula of 0.50 m m  O.D. 

Carassius carassSus L. wi th  a mean weight of 14.1 
g + 2.4 (SD) were used. During experiments,  they  were 
kept  in individual  plastic containers with 300 ml t ap  
water  a t  21 °C. 

In  a first screening experiment,  96 fishes were randomly 
al lot ted to 12 groups of 8 containers.  Four  groups were 
injected with 0.03 m!, another  4 wi th  0.10 mI and the last  
4 with 0.25 ml. Wi th in  each set of 4 groups, the  injections 
were given t ranspar ie ta l ly  in 1 pair  and t ransintes t inal ly  
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in the  other. Prevent ion of leakage was t r ied in I group 
of each pair.  

Prevent ion of t ranspar ie ta l  leakage was tr ied as follows. 
A small drop of Eas tman  910 adhesive was applied to the  
skin puncture  site. A piece of X- ray  film (diameter 5 ram) 
was placed over the  glue, which rapidly  polymerizes with 
slight pressure. I t  will st ick in place for several hours. In  
t ransintest inal  injections, the cannula was introduced 
into the cloaca and  made to pierce the  intest inal  wall  
about  5 mm proximal  to the  vent.  Prevention of leakage 
was tr ied in the  following way. The cloaca was filled with 
silicone fluid (Midland Silicones, MS 200/100,000) via a 
b lun t  cannula prior to the  injection of thyrotropin.  Due 
to  i ts  high viscosity (100,000 centistokes), the  fluid 
slowly pours out  of the  cloaca, which is completely 
emptied 2-3 h latei  

Twenty  min after  injection, duplicate  water  samples 
were obtained. The radioact iv i ty  of these samples and 
suitable s tandards  was determined in a well- type scintilla- 
t ion detector.  

The 2 most  promising techniques were chosen after 
inspection of data.  These experiments were duplicated 
with 10 fishes/group. In  this case, the  fishes were killed 
20 rain after  injection by  addi t ion of MS-222 (Sandoz) to  
the water,  Five mLU later,  the dead fishes were transferred 
to Pyrex  tubes and dissolved in 2 N  NaOH. The radio- 
ac t iv i ty  of samples of water  and dissolved fish were 
determined as above. 

Prior  to these experiments,  the author  had performed 
several 1000 i,p. injections on small  fish. 

Results and discussion. The var ia t ion between duplicate  
water  samples corresponded to a coefficient of var ia t ion 
(SD],X) of < 3%. 

The results o1 the  screening experiment  are i l lustrated 
in the Figure. They are very l ikely representat ive for 
most species of fish. Obviously, i t  is absolutely necessary 
to pay  a t tent ion to  the rel iabi l i ty  of i.p. injections. 

The leakage of injected fluid probably  depends on 
raised intracoelomic pressure and delayed closure of 
caunula canals. Although the pressure increment  would 
be minimal  for small  injection volumes, the  problem of 
increasing the rel iabi l i ty  is not  solved s imply b y  using as 

small volumes as possible: the relat ive errors of dispensa- 
t ion increase wi th  decreasing volume (Figure, bo t tom 
line). 

F i lm glued  over the  t ranspar ie ta l  puncture  diminishes 
the proport ion of major  leakages bu t  i t  does not  assure 
to ta l  re tent ion of injected fluid. This m a y  be due to  leak- 
age prior  t o  appl icat ion of the sea l  and raised intracoe- 
Iomic pressure during postinjection handling. The tech- 
nique of silicone pre t rea tment  does not  suffer from these 
drawbacks bu t  the  silicone plug may  have less abi l i ty  
than  the film to wi ths tand the rise of pressure induced 
by  large injection volumes (cf. Figure). When  large injec- 
t ion volumes are necessary, for instance in the bioassay 
of hormones in serum, the  film technique merits  considera- 
tion. Incidental ly,  the  film may  serve as a means of 
marking fishes individually.  

The t ransintes t inal  injection of 0.03 ml in silicone- 
pre t reated fish and the t ranspar ie ta l  injection of 0.10 ml 
were regarded as the most promising techniques. These 2 
var iants  were evaluated with respect  to re tent ion in the 
second experiment.  The retentions observed were 94.1% 
of dose 4- 8.2 and 79,2 ± 32.4. Thus, the use of small 
injection volumes, deposited t ransintes t inal ly  with a 
sufficiently precise syringe in si l icone-pretreated fish 
appears the technique of choice. 

By varying the amount  and the viscosity of the silicone 
fluid, i ts  t ime of s tay  in the cloaca may  be regulated 
within wide limits. P robab ly  i t  is unwise to interfer with 
intest inal  flow for more than  a few hours. The released 
silicone floats and  m a y  be recovered. Both  means of 
prevention of leakage appeared  indifferent. 

Rdsumd. L'hormone thyr6otrope 1~5I fur inject*e en 
doses vari6es darts le p6ritoine de Cyprins. Les per tes  de 
substance par  6coulement d6pass~rent le 50% des doses, 
Les meilleures r6tentions furent  obtenues avec de pet i ts  
volumes, inject6s h t ravers  l ' intestin,  apr~s bouchage du 
cloaque avec du liquide silicone. 
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Continuous Quantitative Recording of Changes 
in Vascular Permeability 

Increased vascular  permeabi l i ty  may  be induced in the  
skin of labora tory  animals by  a var ie ty  of agentsl ,L the  
increased permeabi l i ty  often being demonstra ted by  the 
local exudat ion of a circulating aniline dye  such as Evans  
blue ~,~. However,  the  intracutaneous injection of such 
agents (e.g. histamine) evokes a permeabi l i ty  response 
whose rapid  init ial  development  cannot be demonstra ted 
with sufficient quant i ta t ive  precision by  the dye technique. 
To overcome this disadvantage,  we have therefore de- 
veloped a method for the  quant i ta t ive  and continuous 
recording of local changes in vascular  permeabil i ty .  

Circulating bovine serum albumin (BSA), labelled with  
PS~-phosphanilic acid, is used as the 'marker '  of increased 
permeabil i ty ,  ps~ emits only #-particles of short  penetrat-  
Lug power (8 m m  in waterS). I t  is therefore suitable for 
the  scanning of skin, since radia t ion from the underlying 

tissues is absorbed.  S ~s is another  pure ~-emitter, and 
S~-sulphanilic acid is also being investigated as an alter- 
nat ive marker.  

P~-phosphanil ic  acid is synthesized by  reacting psg. 
phosphorus tr ichloride with p-nitrobenzene diazoniun~ 
fluoroborate and hydrolysing the product  to pan-p-nitro- 
benzene phosphonic acid, which is subsequently reduced 
to PS~-phosphanilic acid. The diazotized PS~-phosphanilic 
acid is then coupled a t  p H  9 to BSA and small molecular 
substances removed b y  gel fil tration. 
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