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There are reports in the literature that a short period of overheating causes a marked fall in the ascorbic acid
level in the organs of experimental animals [2,5,7,9,10]. A functional relationship has been established between as-
corbic acid and vitamin P, In particular, although vitamin P preparations have no significant effect on the accumu-
lation of ascorbic acid in the healthy organism [1,8], they influence this process favorably in pathological conditions [6].

The object of the present investigation was to study the effect of vitamin P preparations (bioflavonoids) on as-
corbic acid metabolism of animals exposed to overheating, employing for this purpose both animals which synthesize
vitamin C (albino rats) and animals incapable of synthesizing vitamin C (guinea pigs).

EXPERIMENTAL METHOD

Experiments were conducted on 78 male rats weighing about 250 g, kept on a casein diet [8], and on 73 guinea
pigs (also males) weighing about 500 g, receiving a modified Lecoq's diet [1] and 25 mg vitamin C daily,

The rats and guinea pigs were kept on these diets for 3-4 weeks, after which they were exposed to one period
of overheating for 1 h to a temperature of 40-42° and relative humidity of 26-31%. The overheating took place in
an incubator fitted with a device for ensuring circulation of air.

The animals were divided into four groups (each containing 10-20 animals). The animals of the first (control)
group were kept at 20-22°, The rats and guinea pigs of the second, third, and fourth groups were overheated in the
conditions described above, and in addition the animals of the third group received rutin, and those of the fourth
group received tea catechins (rats 5 mg each, guinea pigs 10 mg each, daily).

Before the animals were placed in the incubator, their rectal temperature was taken with a mercury thermometer.
Immediately after exposure of the animals to heat, their rectal temperature was again taken, after which they were de-
capitated and the content of ascorbic acid (AA), dehydroascorbic acid (DAA), and diketogulonic acid (DGA) in the ad-
renals, liver, and blood serum was determined [12]. Organs taken simultaneously from 2 rats were combined for one
analysis because of the small weight of their adrenals.

EXPERIMENTAL RESULTS

Keeping the animals at a high atmospheric temperature for 1 h led to elevation of their rectal temperature by
1.0-1,5°. The presence of vitamin P preparations in the diet had no significant effect on the changes in the body
temperature.

It is clear from Table1 that a single exposure to a high temperature caused a marked, statistically significant
decrease in the AA content in the adrenals and liver of the experimental animals not receiving vitamin P by compar-
ison with the control animals kept at room temperature. In the animals receiving tea catechins, practically no de-
crease in the AA content of the test organs as a result of overheating could be observed, Rutin was less effective and
did not always prevent a decrease (by 50-100%) was observed in the DAA level in these organs in the rats and guinea
pigs compared with the control values (Table 2).
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TABLE 1. Effect of Vitamin P (Rutin or Tea Catechins) on Content of AA (in mg-%)
in Adrenals and Liver of Experimental Animals Exposed to Overheating

Group of animals

an?r?ils )\ Organ first second third fourth
Rats Adrenals 497,3+12,9 | 403,0+19,5 [383,0414,0 470,013 4
| P<0,001 P>0.5 P<0.01
|
Liver 34,9+1,18 30,340,87 | 33,64+0,87 | 34,5+1,18
P<0,01 P<0,02 P<0,0t
i 125,5-+4,88 94,2+3,78 | 96,6+4,19 123,043,15
Guinea | Adrenals P20,001 P50.5 | P<0.001
pigs
Liver I 11,44-0,54 7,840,510 | 9,1+0,60 | 9,740,44
f P<0,001 P<0,05 P<0,01

Note. 1) Mean values deduced from determinations in not less than 10 animals,
2y Values of significance of differences given by comparison with results obtained with
animals of second group.

In the animals preliminarily receiving tea catechins, hardly any changes were observed in the DAA content of
the liver and adrenals as a result of exposure to a high temperature, The action of rutin was less marked, and it al-
most failed to prevent an increase in the DAA content of the organs of animals exposed to overheating. In contrast
to AA and DAA, the DGA coitent of these organs underwent very little change after exposure to a high temperature,
irrespective of the presence of bioflavonoids in the diet.

In addition to the changes in the AA and DAA content of the liver and adrenals during overheating of the rats
and guinea pigs, a marked increase in the AA level in the blood serum was observed (Table 3). The preliminary ad-
ministration of tea catechins to the animals inhibited the increase in AA concentration during overheating only in
the case of the guinea pigs. Rutin, on the other hand, prevented the increase in the serum AA concentration in the
rats.

Concurrently with the rise of temperature, an increase in the combined DAA and DGA concentrations in the serum
was observed (see Table 3), Catechins prevented this increase only in guinea pigs. Rutin, on the other hand, had no
such action and the DAA and DGA levels in the serum were close to those observed in the overtheated animals not re-
ceiving vitamin P,

Analysis of the results shows that the decrease in the AA concentration in the adrenals during exposure to a high
temperature is the result of a general, nonspecific reaction of the organism to the thermal stimulus, During the action
of an excessively strong agent, exceeding tlie normal limits (cold, heat, trauma, muscular effort, and so on), a state of
stress develops in the body, giving rise to a general adaptation syndrome [15]. The stimulation of the secretory function

TABLE 2. Effect of Vitamin P (Rutin and Tea Catechins) on DAA Content (in mg-%)
of Adrenals and Liver of Experimental Animals Exposed to Overheating

Group of animals-
Test Organ N ]
animals first second third fourth
Rats Adrenals 10,74:0,54 | 16,441,22 | 13,9+1,20 | 10,040,69
P<0.001 CP>0,2 P<0,001
Liver 0,45+0,040] 0,81+0,092/0,50+0,035 | 0,39+0,029
I P<0,01 P<«0,01 P<0,001
Guinea Adrenals 3,940,35 8,140,68 7,2+0,71 3,84+0,38
pigs P<0 001 >0 5 P<0,001
& | Liver 0,22+0,02 | 0,39+0,03| 0,33+0,005| 0,210,021
' P<0,001 P>0,2 P<0,001
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TABLE 3. Effect of Vitamin P (Rutin and Tea Catechins) on AA, DAA, and DGA
Contents (in mg-%) in Serum of Experimental Animals Exposed to Overheating

Group of animals
Test
; Components
animals P first second third fourth
Rats AA 1,0840,051; 1,280,040 1,100,066 1,160,103
P<0,01 P<0,05 £>0,2
DAA+ DGA | 0,210,021 0,2740,032 0,260,034 0,2240,27
P>0,2 — P>0,2
Guinea AA 0,26--0,02 0,392-0,03 0,394+0,03 0,28-0,03
pigs P<0,01 — P<0,02
DAA+DGA | 0,132-0,009f 0,19+0,018 0,21+0,027 0,14+0,015
P<0,01 P>0,5 P<0,05

of the cortex arising in these circumstances is regularly accompanied by a decrease in the AA content of the adrenals
[14]. It may also be postulated that the decrease observed in the AA level, accompanied by a decrease in the DAA
level in the test organs, takes place as a result of a weakening of the reduction phase in the reaction:

eversible oxidation . . L
AK =2 —duction DAK, observed during exposure to a thermal stimulus [3]), The addition of tea catechols
to the animals’ diet practically prevented these changes in the AA and DAA contents of the organs, presumably on
account of the ability of catechins to stimulate reduction of DAA to AA with the aid of giutathione, and thereby to

diminish the oxidative losses of AA in the body [4,11],

The increase in the concentration of AA in the blood following exposure to overheating could take place as a
result of an increased output of AA from the adrenals into the blood stream [13],
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