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As is known, various effects on the superior cerv ica l  sympathet ic  gangl ia  (their  extirpation,  inject ion of 

turpentine or croton oil into the ganglion) causes the development  of a neurodystrophic process in the parodontium 
of dogs, rabbits,  and cats [2-5,  7-9]. There is evidence that metabol i sm in the tee th- jaws system is regulated by 
trophic effects originating from the superior cervical  sympathet ic  ganglion [7, 8]. 

The question of the possibil i ty of a drug effect  on the formation and course of  dystrophic processes is of interest ,  
however, one frequently is faced with the absence of an adequate model  for exper imenta l  therapeut ic  investigations.  

The task of this investigation enta i led  the reproduction of the neurodystrophic process in the parodont ia l  tissues 

upon st imulat ion of the superior cervical  ganglion in rats and the development  of a quanti ta t ive method of evaluat ing 
this dystrophy. 

M E T H O D  

In the study we used smal l  laboratory animals ,  rats, since it was possible to obtain a model  of parodont ia l  
dystrophy in them with other st imuli  on the nervous system [1]. Furthermore,  rats are convenient  for exper imenta l  
therapeutic investigations requiring the set up of experiments  on large groups of animals  with subsequent s ta t is t ical  
analysis of the results. As is known when the superior cervical  ganglion of rats is s t imulated exophthalmos is ob- 
served as a result of the contract ion of the m. orbitalis which is innervated by the superior cerv ica l  ganglion,  and 

this can serve as a visual check of the ef f icacy of the s t imulat ion.  

In rats of opt imal  weight (180-200 g) [10, 11] for the operation we made an incision along the midl ine  of 
the neck under aseptic conditions without anesthesia,  moved aside the fibers of the s ternocleidomastoideus and 
compressed with the branches of dissecting forceps the superior cerv ica l  ganglion situated above or up agains the 
p lace  of bifurcation of the carotid ar tery.  Some rats were subjected to b i la te ra l  s t imulat ion of the superior cerv ica l  

gangl ia .  Functional  disturbances of the ganglion were judged by the development  of exophthalmos which developed 
on the s t imulated side I - 2  days after the operat ion.  The animals  were ki l led 2, 4, and 6 months postoperation.  We 
examined the mueosa of the oral cavi ty  with subsequent macera t ion  of the soft tissues of the mandib le .  After this 
the mandibles were studied macro -  and microscopica l ly .  

The dystrophic process in the parodontial  tissues was visually demonstrated by the change in the color of the 
mucous membrane ,  by exposure of the roots of the teeth,  and by the presence of pockets in the soft and hard dental  
tissues. 

The degree of exposure of the dental  roots was quant i ta t ively  determined by the value of K (relat ive exposure 
of roots) expressed in percent  by the formula 

A l  
K = �9 i00, 

Z 

where 2x I is the distance from the margin of the dental alveolus to the lower largin of the crown, Z is the distance 

from the margin of the alveolus to the upper margin of the crown. 
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Fig.  1. Left half  of the mandible  of the intact  rat (a) 
and exper imenta l  rat (b). a) Roots of teeth are very 
l i t t le  exposed. Magnif icat ion 8.8 x ; b) roots of teeth 
are greatly exposed. Magnif icat ion 8.6 x. 

For the measurements we used the Mir-1 micros-  
cope (ocular 7 x ). The value of K was determined s imul-  
taneously for intact  and exper imenta l  rats at various 
periods after s t imulat ion.  If the values of the re la t ive  
exposure of the roots of the teeth for the exper imenta l  
and intact  animals are denoted respect ively by K 1 and 
K2, then the degree of development  of the dystrophic 
process will  be determined by the value d = K1-K 2. 

For convenience of describing the results of the 
measurements the molars,  as usual, were designated:  
tooth 1 (first tooth from incisor) tooth 2 (second tooth 
from incisor), tooth 3 (third tooth from incisor).  

The investigations were carried out on 112 rats, 
in 70 of which the superior cervical  ganglion was s t imu- 
la ted and the remaining were controls. 

Degree of Evidence of the Dystrophic Process in the Parodontium Upon St imulat ion 
of the Rat Superior Cervical  Ganglion 

Time I 
postopera-] 

tion (in ] 
months) [ 

Degree of dystrophy (in %) with indicat ion of confidence l imits  

left half  of jaw right half  of iaw 

2 
4 
6 

tooth I 

104-3,7 
184-5,1 
154-5,6 

tooth 2 tooth 3 

94-4,4 74-4,8 
1 9 i 5 , 6  184-7,5 
15• 9+7 ,  I 

tooth 1 

104-3,5 
194-4,8 
154-4,2 

rlght half  of ,law 
/ 

tooth 2 / tooth 3 
t 

84-4,2 5:~4,8 
184-6,4 15:~6,6 
134-6,8 , 6:k6,3 

There were five series of experiments .  In the experiments of the I series we used 20 rats, in the experiments 

of the II and III series 15 rats in each,  in the IV series 20, and in the experiments of the V series 42 rats (control). 

In the I, II,  and III series of experiments the left  superior cervical  ganglion was s t imulated once with sub- 
sequent observation for 2, 4, and 6 months respect ively .  In the IV series b i la tera l  s t imulat ion of the superior cervical  
ganglia was performed once with subsequent observation for 2 months. 

R E S U L T S  

On the second day after the operation we observered exophthalmos in most rats, which, as is known, is the 
result of functional  disorders of the ganglion.  In cer ta in  animals we noted ptosis, which was considered to be the 
result of the death of the ganglion cells [3]. 

St imulat ion of the superior cerv ica l  sympathet ic  ganglion of the rats caused the development  of neurodystrophic 
changes in the parodontial  tissues, which in al l  rats was manifested in the exposure of the dental  roots, the formation 
of bony pockets, and  in some animals the formation of g ingivalpockets  and loosening of the teeth (Fig. 1). The 
average values of the re la t ive  exposure of the dental  roots of the left  half  of the jaw at  various postoperative periods 
are shown in Fig.  2. As we see from Fig.  2, the re la t ive  exposure of the roots after s t imulat ion of the superior cervical  
ganglion increases, this increase becoming greater with t ime .  

As our investigations showed, the difference in the degree of development  of the dystrophic process with uni-  
and bi la tera l  s t imulat ion of the superior cerv ica l  ganglion is s ta t is t ical ly  unrel iable ,  which permit ted  us to combine 
the data obtained with these st imulations.  The degree of dystrophy (d) is shown in the table  with an indicat ion of 
the confidence l imits  (P = 0.05) for each period of invest igat ion.  

It follows from the data of the table  that the dystrophic process for each tooth progresses with t ime  after the 

operation,  reaching a max ima l  value between 2 and 4 months, which is s ta t is t ical ly  re l iab le .  Even in the first exper i -  
ments we noted dystrophy in both halves of the jaws with uni la teral  s t imulat ion of the superior cerv ica l  ganghon.  

'/66 



K(in o7o) 
o'0 

#6 

d { 

I 

A g C 
I 

Fig. 2. Relative exposure of dental roots of 
the left half of the jaw at various postopera- 
tive periods. Average values (confidence 
limits were calculated for P = 0.05). Un- 
hatched columns) intact rats; oblique hatch- 
ing) 2 months postoperation; double hatch- 
ing) 4 months postoperation. A) Tooth 1; 
B) tooth 2; C) tooth 3. 

It is apparent from the table that the dystrophic process develops 
symmetrically in the left and right halves of the jaw, the dif- 
ferences in the degree of dystrophy being statistically unreliable. 
The differences in the degree of dystrophy 4 and 6 months after 
the operation are also statistically unreliable. 

Thus the investigations showed that uni- and bilateral me- 
chanical stimulation of the superior cervical ganglion of rats leads 
to the development of a neurodystropbic process in the parodontial 
tissues. The dystrophic process in unilateral stimulation of the 
superior cervical ganglion develops identically in both haIves of 
the lower jaw; bilateral stimulation of the superior cervical ganglia 
does not increase the degree of dystrophy. 

The dystrophic process in the parodontium develops gradually, 
reaching a maximum between 2 and 4 months after stimulation; 
its increase stops later. But during the observation period (up to 
6 months) a statistically reliable restoration of the hard tissues of 
the parodontium was not noted. 

L ITERATURE C I T E D  

1. E.D.  Bromberg and O. A. Serdyukova, Byull. ~ksper. biol., 
55, 3, (1963), p. 117. 

2. S . I .  Gal'perin, Arkh. biol. nauk, 38, 1-2. (1983), p. 85. 
3. A.G.  Ginetsinskii and A. V. Lebedinskii, Course of Normal Physiology [in Russian], Moscow., (1956). 
4. V.F. Zobrodskaya,Stomatologiya, No. 2, (1955), p. 3. 
5. A .A .  Manina, Dokl. AN 8SSR, 84, 6, (1952), p. 1247. 
6. E.S. Rozovskaya and M. M. Khona, Byull. 4ksper. biol., No. 7, (1962), p. 30. 
7. E.I .  8inel'nikov and M. G. Bugaeva, Transactions of the Ukraine Institute of Stomatology [in Russian], Odessa, 

1, (1949), p. 13. 
8. E . I .  8inel'nikov and V. V. Koval'skii, In the book: Caries and their Immediate Complications [in Russian], 

Odessa, (1940), p. 42. 
9. E.V. Udovitskaya and N. A. Kodola, In the book: Problems of Stomatology [in Russian], Kiev, 5, (1960), p. 22. 

10. H. Kaller, Arch. exp. Path. Pharmak., Bd. 225, S. 104. (1955). 
11. Idern, Arch. int. Pharmacodyn., 105, (1956), p. 887. 

Al l  a b b r e v i a t i o n s  of  p e r i o d i c a l s  in the  a b o v e  b i b l i o g r a p h y  are  l e t t e r - b y - l e t t e r  t r a n s l i t e r -  

a t i o n s  of  the  a b b r e v i a t i o n s  as  g iven  in the  o r ig in a l  R u s s i a n  journal .  Some or  all  o f  th i s  per i -  

od ica l  l i t e ra ture  m a y  wel l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion.  A c o m p l e t e  l i s t  o f  the  c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  appears  at the  back  o f  th i s  i s s u e .  
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