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Hexosamine-conta in ing  compounds of l iposacchar ide type(phytolipopolysaccharides) ,  belonging to the same 
group of compounds as the bac te r i a l  l ipopolysaccharides ,  have 'been  found in the tissues of higher plants [1-3] .  Bac- 

te r ia l  l ipopolysaccharides ( i .  e . ,  endotoxins of Gram-nega t ive  bac ter ia  of the enter ic  group) are known to possess high 

b io logica l  ac t iv i ty  over a broad spectrum [4-7].  

It has been shown that  l ipopolysaceharides  from higher plants, from the point of view of their  chemica l  struc- 

ture analogues of the bac te r ia l  l ipopolysaceharides,  also have a marked influence on the bone marrow. For instance, 
a preparat ion of the l ipopolysaccharides  from tea leaves s t imulated regenerat ion of the marrow of rats exposed to the 

act ion of ionizing radiat ion,  as revealed by s t imulat ion of erythro-  and thrombocytosis [8]. It has been suggested that 

l ipopolysaceharides  from tea  leaves may  also s t imulate  the regenerat ion of other an imal  tissues, In the present in-  
vest igat ion the effect  of l ipopolysaccharides  from tea leaves on regenerat ion of the i iver in mice  was studied. 

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

Experiments were carried out on albino mice  weighing 30-45 g. The left la te ra l  lobe of the l iver (30% of the 
l iver tissue) was removed from the animals .  On the 2nd day after the operation the mice  rece ived  a subcutaneous 
inject ion of physiological  saline containing l ipopolysaccharides  from tea leaves as follows: the 7 mice  of group 1 re -  
ce ived 10 t~g l ipepolysaccharides  and the 10 mice  of group 2 - 1 0 0  t~g. Control groups consisted of 16 mice  from 
which the left  la te ra l  lobe of the l iver was removed,  but which did not received l ipopolysaccharides,  and 7 m i c e w i t h  
the liver intact .  The animals of group 1 were sacrif iced on the 3rd day after the operation,  and those of group 2 on 
on the 4th day.  Control mice  were sacrif iced at the same t imes .  The ~egenerating l iver was weighed and fixed in 
cold 80% ethyl  alcohol  and embedded in paraffin wax, and sections were cut from it to a thickness of 5-7/1. The 

sections were stained with hematoxyl in -eos in ,  methyl  g r e e n -py ron ine ,  and by Feulgen's  method.  

The mitoses in the parenchymatous (per 6000 ceils) and nonparenchymatous (per 4000 ceils) ceils  were counted 

in the liver sections. Calculat ions were made of the number of nonparenehymatous cel ls  (cel ls  of sinusoids and bi le  
duct,  Kupffer ceils) and also the numbers of mono- ,  b i - ,  and tr inuclear liver cei ls  counted per 1000 parenchymal  
cel ls  and the to ta l  number of the lat ter  in a field of vision. For examining the sections and counting the cei ls  a 90 x 
objec t ive  and 10 x ocular with a square window in the diaphragm measuring 7 x 7 mm were used. 

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

Inject ion of l ipopolysaccharides,  even in a smal l  dose, resulted in an improvement  in the general  condit ion of 
the hepa tec tomized  mice .  This was shown, in par t icular ,  by a smaller  weight loss of the m i c e  after the operat ion.  
For example ,  the weight toss on the 4th day after operat ion was 1.9% in the exper imenta l  mice  of group 2, compared 
with 8.4% in the control  mice .  The difference between the exper imenta l  and control  findings was s ta t i s t ica l ly  signi-  

f icant .  
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Fig. I .  Effect of l ipopolysaccharides  on mi to t ic  ac t iv -  
i ty of parenchymatous (a) and nonparenchymatous (b) 
cel ls  of the regenerat ing liver of m i c e .  1) Intact  l iver;  
2) control: regenerat ing liver on 3rd day after operation; 
3) exper iment :  regenerat ing l iver  on 3rd day after ad-  
ministrat ion of 10p l ipopolysaccharides;  4) control. 
regenerat ing liver on 4th day after operation; 5) exper i -  
ment:  regenerat ing l iver on 4th day after operat ion 
adminis trat ion of 100#g l ipopotysaccharides .  

When l ipopolysaccharides  were in jec ted  into mice  

after resect ion of the left  l a te ra l  lobe of the l iver ,  the 

weight of the regenerat ing liver increased.  In group 1 

the differences between the weights  of the liver in the 
exper imenta l  and control  animals  were random in char-  
acter (P = 0.162). In the animals  of group 2 the absoIute 

weight of the regenerat ing l iver increased by 16.5% and 

its mean  value in the exper imenta l  animals  was 1.682g, 
and in the controls 1.357 g. The re la t ive  weight of the 
regenerat ing l iver increased by 12% (4.45% in the exper i -  
menta l  animals ,  8.97% in the controls). The difference 
between theexper imen ta I  and control values is s ta t is t ic-  
a l ly  signif icant  (P < 0.01) (see table) .  Hence,  the sub- 

cutaneous inject ion of l ipopolysacchar ides  in an adequate 
dose (100pg) had a marked effect  on the weight of the 
hepa tec tomized  animals and also on the weight of the 
regenerat ing l iver .  

Experiments on different mammais  have shown that 
regenerat ion of their l iver follows the course of regenera-  
t ion hypertrophy. The weight of the l iver is restored dur- 
ing the first 1-2 weeks after the operat ion,  as a result of 
an increase in the number of cells  and of their hypertrophy. 

Our experiments  were conducted on old mice ,  and 
the mi to t i c  ac t iv i ty  in the l iver  during the dayt ime was 

therefore slight.  The number of mitoses in the parenchymatous cei ls  of the l iver in the intact  mice  was 0.5~ On 
the 3rd day after the operat ion the number of mitoses in the l iver of the mice  not receiv ing l ipopolysaccharides  was 
2.1~ and on the 4th day-1.0~ the difference between the values obtained on the 3rd and 4th days after operat ion 

was s ta t i s t ica l ly  s ignif icant(P = 0.0t3) .  The number of mitoses in the nonparenchymatous cei ls  of the l iver of the in-  
tact  mice  was 1.0~ . On the 3rd day after the operat ion it rose to 5.50/00 (P = 0.004), and on the 4th day it fel l  to 
2.00/o0, i. e . ,  the difference between the number of mitoses on the 3rd and 4th days of regenerat ion in the control  
mice  was 3.6%0 (P = 0.01). 

Hence,  the max imum of m i t o t i c  ac t iv i ty  of both nonparenchymatous and parenehymatous cei ls  in the regene-  
rat ing l iver of the animals  not receiv ing l ipopolysaccharides  was observed on the 3rd day after the operat ion (Fig.  1). 

Adminis t ra t ion of l ipopolysaccharides  from tea leaves in a dose of 10gg lowered the mi to t i c  ac t iv i ty  in the regene-  
rat ing tiver on the 3rd day post operat ion.  The number of mitoses in the l iver cel ls  of these mice  was 1.4~ ( c o m -  

pared with 2.00/0o in the controls). The difference was close to s ta t i s t ica l ly  s ignif icant  (P = 0.03). The number of 
mitoses in the nonparenchymal  ceils of the exper imenta l  mice  was 2.7O/0o, and in the control mice  5.5o/00 (P = 0.042). 

Hence,  after administrat ion of the preparat ion of l ipopolysaccharides in a dose of 10pg a tendency was observed for 
the mi to t i c  ac t iv i ty  of both the parenchymatous and the r e t i cu lo -endo the l i a l  cells of the l iver to be depressed. 

After adminis trat ion of l ipopolysaccharides  in a dose of 100 pg ,  an increase in the mi to t i c  ac t iv i ty  of the l iver 
cel ls  was observed, to reach a leve l  of 2.30/00 on the 4th day after operat ion,  compared with 1.0%0 in the controls 

(P = 0.07). The number of mitosesin  the parenchymatous cei ls  of the regenerat ing liver of the mice  rece iv ing  100pg 
of l ipopolysacchar ide was 0.31~ and 0.200/00 in the control mice ,  but this difference was not s ta t i s t ica l ly  s ignif icant .  

Because of the fact  that the differences between the mi to t i c  ac t iv i ty  of the parenchymatous cei ls  of the mice  
receiving 100pg of l ipopolysaccharides  and of the control mice  on the 4th day of regenerat ion were not s ta t i s t ica l ly  
significant ,  i t  may be concluded that  the l ipopolysaccharides  had no effect  on the mitoses in the nonparenchymatous 
e lements  of the regenerat ing l iver .  Counts of the nonparenchymatous ceils in the l iver  of the exper imenta l  and con- 
trol animals showed that their number increased during regenerat ion.  Whereas in the intact  l iver  it  amounted to 
407 (per 1000 parenchymatous ceils),  or 28.9% of the to ta l  number of cel ls ;  on the 4th day of regenerat ion it had 
reached 576, or 36.6% (P = 0.0001). On the 3rd day after the operat ion the number of nonparenchymatous cells of 
the regenerat ing l iver was 490, or 33.5%.. The difference between the values re la t ing  to the regenerat ing and in tac t  
livers was close to s ta t i s t ica l ly  signif icant  (P = 0.025). After adminis trat ion of l ipopolysaccharides  in a dose of 100pg, 
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Effect of Injection of Lipopolysaccharides in 
a Dose of J00/lg on Weight of Regenerating 
Liver on 4th Day after Operation 
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Fig. 2. Effect of lipopolysaccharides on 
number of nonparenchymatous cells in the 
regenerating liver in mice.  Legend the 
same as Fig. 1. 

the number of nonparenchymatous cells in the liver on the 
4th day of regeneration was 907, or 47.9% of the to ta lnum-  
bet of celts (576 in the controls, or 36.6%). There was no 
transgression of the indices obtained in the experimental 
and control series. We concluded from these findings that 
the Hpopolysaccharides, when injected in a dose of 100 gg, 
undoubtedly affected the mitotic activity of the nonparen- 
chymatous ceils of the regenerating liver, but the maximum 
of this activity lay, not on the 4th day, but sooner (Fig. 2). 

To discover the cause of the increase in weight of the regenerating liver after injection of lipopolysaccharides 
in a dose of 100 #g, we counted the number of liver cells in a field of vision. No statistically significant difference 
could be found between the results obtained in the experimental and control series. Administration of lipopolysac- 
charides likewise had no effect on the number of bi- and trinuclear cells in the regenerating liver. After administra- 
tion of the preparation in a dose of t0/~g, the percentage of binuclear cells in the regenerating liver (on the ard day 
after resection) had a mean value of 10.1, compared with 9.9 in the controls, and after administration of lipopoly- 
saccharides in a dose of 100gg (4th day of regeneration) the corresponding values were 19.2 and 17.5. 

The results show that liposaccharides from tea leaves, when administered in a dose of 100 /~g on the 2nd day 
after operation, have a stimulant action on regeneration of the liver. This effect is shown by the increase in weight 
of the regenerating liver and by the increased intensity of proliferation of both parenchymatous and ret iculo-endo- 
thelial cells. The nonparenchymatous elements of the liver undergo the most marked changes. 

In contrast to bacterial lipopolysaccharides, those from tea leaves give rise to no toxic manifestations, and in- 
deed have a beneficial action on the organism, as shown, in particular,  by the stabilization or even increase in the 

body weight of the animal undergoing operation. 
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