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It it well known that in the study of ram physiology a~ld pathology of the local circul~don so.called "trans- 
parent cameras ~ are used. This method was first Jeveloped by Sandison [I]  and perfected later by Clark and co-  
wo~ ke,'~ [2], while other investigak~r~, particuD.rly Williams [;~], apart from students using it only in a n i r ~ l  ears, 
~dapted it for use in a portion of rabb!t skin. All ~he catoeras proposed by tJ~e various authors ma)" be divided 
into t~,'o t),pe$. One is so constructed that the slit of rile c~mera is built of a transparent material so that the 
ta.~ues of the organ into which it has been inserted will Stow into the vi.dole field and so become the object of  
stuJy; it follows that this camera t) ,~ Fermits observ~tion of regenerating tissue,. The consuuct~on of the other 
camera type presupposes inclusion within the slit of the transparent camera of already formed ds,ues. To thi~ 
second type of "tramparent cameras" may be added the camera recently described by Algire [,1] as being cons- 
~ueted ~pccifically for insertion into skin folds of laboratory mice. This Alger Modification is of great interest 
a.c the n'.ouse is a readily accesdble animal, eadiy immobilfze~J and quite conveniently adapted for m!eroscople 
observa tlon$. 

However.the Algire c a m e r a  ha~ very serious defects: it is compl;eated, has really detailed parts, and has 
the especial drawback that its imzoduction into a skin fold is attended by marked trauma of ~he tissues and marked 
circulatory disturbance. This last e ' fec t  is associated with the need for numerous sut~ges and holes in the skin for 
~he pa~age of bolts which stretch t]te skin as a result of excessively high rim edges. All this led us to propose a 
modification of fl~e "transparent camera" that avoided the defects just m-.nrioned. 

The camera c,)nsisu of a zinc frame wad1 a cover glass glued to it and having twoa :~lsting foundation bars 
(Fig I). The dinmnsions as given in Fig. 1 ate calculated for a mouse weighing 22 -23g ;  they may be altered 
to fit the size of the animal. The cover glass is given an edge to correspond to the frame dimensions arid Is 
glued to it with BF-2 glue. 

The camera is inLroduced operativel), under aseptic conditiom: it can be done with use of narcosis (chloral 
hydrate  ~olution 0.0003 g per g of aMmal) or without it. 

The n~ouse it immobilized on a special table (which may be replaced by the camera plate) having five 
openings whose positions eorrespoitd to the paws and the mldd|e of the tail when the mou.*e is prone on the table, 
Through each of these openings is pas~ed a piece of doubled-up rubber tubing, or a rubber cord. "I~e paws and 
t~ll of the mouse are inserted into the corresponding rubber loops, the free ends of which are drawn tightly to the 
undersurface of the table so that the mouse is firmly attached in a prone position ;o the" table. The l~nmobiUzed 
animal is covered with gauze sponges. Then the skin of the animal it depilated with the aid of taro ltarch in 
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Fig. 1. I) Zinc frame to which is glued a co,ief 
�9 glass, II) basic foundation bar, HI) addi t ional  

foundation resting bar. Al l  dimensions In ram, 

such fashion that there remains along t h e c o u t ~  
of the backbone a narrow strip of hair,  to which 
is glued (with BF-2 glue) the upper edge of one Fig. 2. I) ,Mouse with introd,.~ced camera, II) dis-assem- 
of the foundation bars (Fig. I, 3). After a few bled fixator. A) ring with fork; B) tube. III) mouse with 
minutes, when the glue has dried, the assistant camera imerted it, to fixatot. 
grasps wifia a Penn c lamp from the right side 
this foundation bar and places it, with the at tached skin fold in a vert ical  position. Wiuh an eye scalpel,  in ~ e  
outer wall of the depilated skin, a square opening is made in which the scalpel  is introduced and the fascia of 
the intact  ski.-, are ~hen carefuiiy removed. We recomr~end irrigation of the internal layer of the depilated 
skin with a penici l l in  solution. Then, through the aperture ia  the skin we introduce the zinc frame with the glued 
on cover gl~ss doing this in such a manner that that side of the frame to which the glass is glued faces the tr~tact 
wall  of the depilated skin. The zinc frame is fixed to the foundation bat with a stitch passed throught the ~Jppet 
side of the fr3me (1) and also the center of the upper edge of the found:tion bar (2). With the aid of a second 
stitch, the skin forming the lower edge of the cut -out  window is drawn tightly to the foundation bar (r2~e needle 
with the thread is passed through the lo~'er edge of the apertuse under the Introduced camera,  and is then drawn 
above the lower border of the foundation bar (4) tl~ough the intact  skin, after which the needle is introduced 
from the outside intG the skin at the same border of the foundation bar and is drawn out by the side where i t  was 
first intr,)duced; the free ends of the thread are fled into a knot and so *he skin on the side of the aperture Is 
found drawn to the skin on the Opposite side). Fo.".owing "dais, the skin at  the edges of the aperture is tr immed 
to correspond to the camera dimensions; to the fotmdation bat, with the aid of two bolts having openings at  the 
bar edges (5), the second addit ional  foundation bar ts mounted, and thus the skin fold vdth the camera becomes 
lixed in a vert ical  position. As the fascia or~ ff, e side of the intact  skin have been removedp the camera comes 
into direct  contact  with the blood vessels. 

It can be seen that in our proposed method we are offering not a camera occupying a certain volume ol 
space, but a transparent glass sheet, fixed into an aperture and replacing the removed skin with the aid of two 
bars ver t ical ly  supporting the depilated skin. For this reason, the term "camera"  should be accepted in out 
case as having a special  connotation. 

Microscopic observations are made without the aid of narcosl;, the inouse with the at tached camera(Fig.2,1) 



It immobilized with t~hr aid of a special fixator as tepresemed in Fig. 2, IL This flxator co~|sls~ of a tubr with 
a ptok~ged slit !n lit wall (11. B) and rings with forks fa~tened on It ( II, A); the H~lg wlgi the ~ttadi�9 fwri~ 1~ 
placed on the t;~be in such a manner that the lower edge of the fork flu l;~to the slit of the tube. The mouse l~ 
9laced within the lumen of the fixator and the camera Is placed vertically and moved along the slit of th, tub~., 
wMle, In order to hamobil ize the fork totally as it lies on the fl~ator, we have placed It between the head of 
the bolt and the bar; at the end opposite the camera, where It protredes from the s i r  of the flxator, the tubber 
ring lying o~et the flx~'tor is snugly fitted (Fig. 2. liD. Microscopic observations are most convenlentl~r m~.de 
when the obNct  t ~ l e  has been removed from the lnst~tanent; the camera In that case lies directly on ~ e  co.~- 
deftser. 

We prepared 80 mice in the manner just described, and coetl~i~ed skin observations for 30 days and more. 
T~.e camera Fermiu picture-taking at various magnifications. In the small a~d large ve~seL, the blood c i t cu l a -  
~oa was visible; in the capillaries and the arteries '.he walls were seen clearly; It is more difficult to demon-  
s=ate venous vessel wails. 

The method de~crlbed can be used for the ~tudy of the blood supply and growth of skln grafts placed in ~e 
~ i n  folds as. for example, malignant tumors. Skin transplants can be lXrfommd with the aid of a thick needle 
s~pl led with an obturator. A bit of the tissue to be transplanted is placed within the lumen of the needle and 
~,qea the needle is introduced on the window side and the end ~s pu~ed betweenthe skin arid glass plata and then, 
about in the middle of the Lat~er, the piece of tissue is pushed oat with the obturator. Then, to the outer ~utface 
of the foundatdon bar, 13F-2 glue is used to fasten a cover glass over the window on the ba,' $o thaL In this manner, 
~e  skin is contained between two transparent sheets. In such a c a ~ ,  we a~e dealing w l ~  a camera who~e slit 
ac~aL1), co~i ,~ of the fold of mouse skin. 

SUMMARY 

A modified transparent camera for ob~ervagon is described. The o,r, eration of placing the camera is tech- 
nicaLly simple and excludes any damage to blc, od cltculatlon in Lb-.. skin. Observ,idons through fl~e camera may 
L~st for 30,3a).s and more. Microphotograpb.y with various magnifications might De accomplL~hed through this 
camera. The blood s~c~m and the vascular walls are clearly seen. The camera might also be used In studies 
of tissues taans~laated into skin folds. 
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