
a standard diet were used. The acceptance of ono dict 
fo r  many species could greatly siinpllfy feeding prob- 
leins fo r  the biologist who uses a great variety of bio- 
logiral species and might make the work more ac 
ceptable from the viewpoint of insuring a well-fed 
subject. I t  would also facilitate the introduction of 
nea s~wvies into the laboratory. Buc*h a diet roald b~ 
115rfnl111 ;I i rarch f o r  unknown r~ntritiorial factor.;; 
:I s1) f8c .~r ithil t fail\ t n  peri'o~ri t  proltclrlg when fed tl.115 
tllot trluy I ) I ( , S U I K I ~ ~ ( ~  fac-to require an unitient~iic~d 
tor. This cilct eoulrl appropriately be w e d  to lcarri 
Iiow f a r  principles of r~utrition may he applied in thr  
compl(,te rangc of biological material. Nutritional 
atiaptatior~s coultl then he better under.tuod and even-
tuallr predicted. Nutritional siniilarltie, arid diffvr-
csnces hetween speciri, as  expresird in term? of a 
r u n ~ ~ n o ndiet, might irlditaate the path of nutritional 
evolution and cornplcment the work being done in 

An Instrument to Simplify Bone 
Drilling and Injection 

There has been a nced for  ail eaiier and quick(>r 
method for  penetrating bone structures when intra- 
eerebral inoculations are made into animals. Thr p re i -  
mt methods of trephining or rutting thc skin and drill 
ing are ted~ous and tirue consuming. 

During the course of work involving n large numbel. 
of monkeys, an instrunicnt has bcen devised f o r  sim- 
plifying the technique of rnakirlg intracerebral injcc- 
tions. The irlstrurr~erlt is shown in Fig. 1.It is a stain- 

Fig. 1. Bone (trilling arid injectior~ device. 

leas steel cup C with a hole B through the bottom and 
with two needle-sharp stainless-steel pins A attaci1t.d 
to  the bottom, one on carh side of the hole. The \ i ~ e  
of the hole is cietern~ined by the size of the drill hit 
that is needed for  penetrating the bony structure. In 
our laboratory we uic a No. ti0 bit in a portable eke- 
tric dental drill. The size of the steel cup is deterrnirled 
by the size of the drill chuck and of the syringe. F o r  
work with monkcys, the intrtrial dimensions of the 
cup C are  y4in. in diameter and "/4 in. deep, and each 
pin is placed 5 /3%in. froiri the center of the hole with 
the point p r o t r u d i ~ ~ g  in. fraorn the base of the3,'32 
cup. 

coriipai-ative bioc.hclnistr.y :uid rrrorphology. 'l'htb con-
oept of the universal diet should give proper perspec'- 
tive to the place of nljtt.itioa n i  ;I eolmrlon dcnorni- 
n:itor of biology ( l ). 
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Before use,'both the instrument and the drill bit 
are sterilized. F o r  malririg iiitraeerebral inoculations 
into monkeys, the hair on the head is cut as short as 
possible with an electric clipper. The skin is then 
sterilized with iodine solution followeil by a 70 per-
cent alcohol rinse, and the instrument is placed firmly 
against the head of the animal so that the pins pene- 
trate the skin and rest on the skull bone, thus secnr- 
ing the instrument and the skin so that both are im- 
mobilized. The bit of the electric drill is then inserted 
through the hole of the instru~uent, and a hole is 
drilled through the skull bone. After the drill bit is 
removed, inoculatiorl into the brain is made through 
the saine hole. 

Thih instrn~nent has been used on approxirriately 
500 monkeys in which two intracerebral injections of 
0.5 1111 each were nlade-one injection into each henii- 
sphere of the brain. By using two operators, one han- 
dling the drill and the other thc syringe, the time 
required f o r  drilling the two holes and making the in- 
jections average about 1~ n i n  f o r  each monkey. Occa- 
sionally, some difficulty was encountered i n  inserting 
the needle through the hole in the bone. However, n 
seeorld application of the drill was a,dequate fo r  ob- 
taining Cree access f o r  the needle to the soft tissue 
under the bone. This instrument may be adapted with 
only slight rllodification of cup size to  fit any hand or 
clet.tric drill. I t  should be estrelnely useful to  anyone 
intmested in bone-drilling operations where fixing the 
lovation of the drill hole is importa.nt f o r  subsecjuent 
operation. It can be adapted f o r  usc with any species 
of animal. 

WILLIAMH .  BERKELEY 
L u b o ~ a t o r y  of Biologics C o ~ ~ t r o l ,  
iVutionu1 Microbiologiccrl Iu~stit'ute, 
Betl~esda, Ma.ryland 


