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Glyeocycline,  in a concentrat ion of 40 un i t s /ml ,  reduces the permeabi l i ty  of e ry throcytes  to f luores-  
cein. This effect is exhibited on e ry throcytes  both of healthy persons  and of patients with burns .  Morpho- 
cycline,  in the same concentrat ion,  reduces the permeabi l i ty  of e ry throcy tes  only in the period of exhaus-  
tion following burns .  

Specific incorporat ion of te t racycl ines  in the lipoprotein membrane of bac te r ia  [1, 2], the mitochond- 
r ia  of var ious  organs and t issues  [6], and the blood cells (erythrocytes  [4, 51) points to their role in cer ta in  
changes in the function of p lasma membranes ,  notably their  permeabil i ty .  

Among the mos t  important  pathogenetic dis turbances in burns are  changes in vascular  t i ssue,  and 
cellular  permeabi l i ty  [3 ]. 

The object of the present  investigation was to determine the effect of te t raeycl ines  on the permeabi l -  
ity of cell membranes  in burns~ For this purpose the action of glyeoeycline and morphocycline was stud- 
led on the permeabi l i ty  of e ry throcy tes  in burn exhaustion~ 

E X P E R I M E N T A L  M E T H O D  

Blood was taken f rom 12 patients with burn  exhaustion and 20 healthy persons .  The patients were 
under observat ion for 2.5 months.  

To a suspension of e ry th rocy tes  in physiological saline, 20 #g/ml  f luoroscein and glycocycline or  
morphocycl ine in a dose of 40 un i t s /ml*  were  added. Ery throcytes  incubated with f luorescein without ad-  
dition of the te t racycl ines  acted as control .  After incubation for 1 h at 37 ~ the washed ery throcytes  were  
hemolyzed.  The f luorescein which had penetrated into the e ry throcytes  and that contained in the t r a n s -  
parent  supernatant  were determined f luorometr ica l ly  [31. The results  were  expressed  in mic roamperes  
relat ive to one hematocr i t  volume.  Synthetic glycocycline produced by the Moscow Research Institute of 
Antibiotics, and morphocyel ine produced by the Leningrad Research Institute of Antibiotics were used in 
the exper iments .  

E X P E R I M E N T A L  R E S U L T S  

The data given in Table 1 and Fig. 1 show that incubation of e ry throcytes  of healthy persons in a me-  
dium containing glycocycl ine in a concentrat ion of 40 uni t s /ml  considerably reduced their  permeabi l i ty  to 
f luorescein.  An increase  in the glycoeycline concentrat ion to 200 uni t s /ml  a lmost  completely stopped the 
penetrat ion of f luoreseein into the e ry throcytes  (the "inhibition effect"). 

During incubation of the e ry throcy tes  in medium containing morphocycline in a concentrat ion of 
40 un i t s /ml ,  their permeabi l i ty  was a lmost  identical with that in the control,  but when the concentrat ion of 
morphocycl ine in medium was 200 un i t s /ml ,  an "inhibition effect" developed. 

*Glycocyeline or morphoeycl ine ,  in a dose of 200 uni t s /ml ,  was added only during incubation of e ry th ro -  
cytes from healthy persons .  
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TABLE i .  Effect  of Glycocycline and Morphoc: 

Incubation medium of erythrocytes 

Control  
Glycocycl ine concent ra t ion  40 u n i t s / m l  
Morphocycline concent ra t ion  40 un i t s /ml  

Note: n r e p r e s e n t s  number  of invest igat ions.  

~cline on Pe rmeab i l i t y  of E ry th rocy te s  to F luoresce in  

Pe rmeab i l i t y  of e ry th rocy te s  to f luoresce in  (in #A) 

heal thy 

n I M~-m 
40 9.3 ~-0.472 
40 4.6• 
40 9.6J:0.473 

pat ients  

per iod of burn  
exhaust ion 

n I M•  
12 
12 
10 

per iod of clinical  
r e c o v e r y  

n l M+m 
35.5~-1.25 12 16.35-~ 0.75 

2.0• 11 6.85 =~0.176 
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Fig. 1. Effect  of g lycocyc-  
line and morphocycl ine  in 
concentra t ions  of 40 and 
200 un i t s /m l  on p e r m e a b i l -  
ity of e ry th rocy te s  of heal thy 
pe r sons  to f luoresce in ,  a) 
Control; b) morphocycl ine;  
c) g lycocycl ine .  Absc i s sa :  
concentra t ion of t e t r acyc l ine  
in medium (units/ml)  ; o rd -  
inate: pe rmeab i l i t y  of e ry th -  
rocy tes  (in ttA). 

In pat ients  with burns  the effect  of glycocycl ine was also to lower  
the pe rmeab i l i t y  of the e ry th rocy te s .  The "inhibition effect"  r eached  a 
m a x i m u m  in the pat ients  during the per iod  of burn  exhaust ion.  Whereas  
the pe rmeab i l i t y  of e ry th rocy t e s  f rom heal thy pe r sons  was lowered on 
the ave rage  by half  under  the influence of medium containing glycocycl ine 
in a concentra t ion of 40 un i t s /ml ,  the pe rmeab i l i t y  of e ry th rocy t e s  taken 
f rom patients  in the per iod of burn  exhaustion was reduced under  the 
s a m e  conditions by 17.7 t imes .  In the per iod  of cl inical  r e c o v e r y  the 
pe rmeab i l i t y  of the e ry th rocy t e s  was lowered by 2.4 t imes  under  the in-  
fluence of glycocycline~ 

Incubation of e ry th rocy te s  in a medium containing morphocyc l ine  
in a concentra t ion of 40 u n i t s / m l  caused a cons iderable  (by 16.8 t imes)  
d e c r e a s e  in pe rmeab i l i t y  of the e ry th rocy te s  during burn  exhaust ion,  
whe reas  in the s ame  concentra t ion it had p rac t i ca l ly  no effect  on e r y t h r o -  
cytes  of heal thy pe r sons  or  of pat ients  in the per iod of cl inical  r ecove ry .  
Glycocycl ine  thus caused a marked  d e c r e a s e  in the pe rmeab i l i t y  to f luor-  
esce in  of e ry th rocy te s  taken f rom pat ients  with burns  in the per iod of 
burn  exhaust ion and the per iod of cl inical  r e c o v e r y ,  and even of e r y t h r o -  
cytes  taken f r o m  heal thy pe r sons .  Morphocycl ine,  however ,  gave an 
"inhibition ef fec t"  in the e ry th rocy t e s  only f rom pat ients  in burn  exhaus-  
tion. 

The inc rease  in pe rmeab i l i t y  of e ry th rocy te s  f rom pat ients  with 
burn  exhaust ion was evidently due p r i m a r i l y  to conformat ional  changes 

in prote in  s t ruc tu r e ,  e spec ia l ly  in the e ry th rocy te  m e m b r a n e ,  caused by  the pathological  p r o c e s s .  These  
changes could faci l i ta te  the fo rmat ion  of bonds between morphocycl ine  and the e ry th rocy te  m e m b r a n e  p ro -  
teins which were  s t r onge r  than the labile  bonds fo rmed  between f luoresce in  and the prote ins  [3]. In pa-  
t ients with burn  exhaust ion,  inhibition of accumula t ion  of f luoresce in  in the e ry th rocy te s  during incubation 
in med ium containing morphocyc l ine  in a concentra t ion of 40 u n i t s / m l  p robab ly  depended on these  s t r u c -  
tura l  d i s tu rbances  caused by the pathological  p r o c e s s .  It  can also be  postulated that  glycocycl ine i t se l f  
modified the conformat ional  p o l y m e r  s t r u c t u r e  of the m e m b r a n e ,  lowering its pe rmeab i l i ty .  
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