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BIOCHEMICHAL EFFECTS OF SOME NEW MANNICH BASE FROM ORTHO-HYDROXYARYL ALKYL KETONES ON RATS WITH CHRONIC INFLAMMATION
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Abstract
The aim of our research was to determine the lethal dose 50% (LD50) of an original substance, Mannich Base. The effects of this substance in chronic inflammation and on the immunity system of the experimental animals were determined.

A series of Mannich bases hydrochlorides was prepared by the reaction of 2-hydroxy-5-methyl-acetophenone with paraformaldehyde and some secondary amine hydrochlorides, in 2-propanol. Some characteristics of 1H-NMR and and 13C-NMR spectra, which are agreement with structure of the synthesized compounds, are described.

The NBT (Nitro Blue Tetrazolium) test, serum complement and biochemical parameters for the erythrocytes of rats with experimental chronic inflammation, treated with Mannich base in dose 1/5 and 1/10 of LD50 were measured. The animals for experiment were white rats, which received sterile cotton pellets, thus creating a chronic inflammation process. Our research on the proinflammatory effects of the substance showed their immunomodulatory capacity according to the biochemical effects caused by the oxidative stress.

Rezumat

Cercetările noastre au urmărit determinarea DL50 a unei substanţe originale de sinteză, o bază Mannich, precum şi efectul acestei substanţe asupra inflamaţiei cronice şi sistemului imunitar la animale de experienţă.

O serie de clorhidraţi, baze Mannich au fost obţinute prin reacţia dintre 2-hidroxi-5-metil acetofenona cu paraformaldehida şi  clorhidraţi de amine secundare, în 2-propanol. Caracteristicile spectrale 1H-RMN şi 13C-RMN au fost în acord cu structura compuşilor sintetizaţi.
S-a efectuat testul NBT (Nitro Blue Tetrazolium) şi s-a determinat activitatea complementului seric. S-au efectuat şi teste biochimice pe eritrocite de şobolani cu inflamaţie cronică experimentală trataţi cu 1/5, respectiv 1/10 din DL50 din substanţa de mai sus. Animalelor de experienţă li s-au administrat pelete sterile de bumbac, fiind indus astfel un proces inflamator cronic. Cercetările noastre asupra efectelor proinflamatorii ale substanţei sintetizate, au demonstrat capacitatea imunomodulatoare a acesteia în concordanţă cu efectele biochimice determinate.

· Mannich bases
· chronic inflammation
· Nitro Blue Tetrazolium test
Introduction
The aminomethylation reaction of the componds reactive hydrogen atoms with formaldehyde and primary, secondary amines is most frequently applied to ketones. The resulting Mannich bases [3, 4] have applications in organic synthesis as sources of ethylenic compounds, bicyclic or heterocompounds. Recently there has been reported [5, 9] a physiological activity as antileukemic agents for Mannich bases derived from acetophenone.

There are a lot of bacterial agents, toxins and immune complexes that cause cell aggression, directly or through the release of humoral factors. Some if these factors participate in cell defense mechanisms by phagocytosis or pinocytosis [6, 8]. The main phagocytic cells are neutrophils and macrophages playing a central role in acute inflammation [10, 11]. Our study consists in an experimental model representing a chronic inflammation model that implies the follow steps:

1. the exposure of phagocytic cells to exogenous agents: sterile cotton pellets. These pellets act like an endogenous antigen causing the formation of granulation tissue [2];
2. the adminstration of Mannich base  in doses of 1/5 and 1/10 of DL50 suspended in isotonic saline solution with 5 mg arabic gum/ml.
MATERIALS AND METHODS
The experimental model of chronic inflammation consists of subcutaneously introduction in aseptic conditions of 60 mg sterile cotton pellets on both lateral sides beneath a longitudinal incision on the back of the rats. These pellets act like an endogenous antigen causing the formation of granulation tisuue. The experiment was carried out on 8 groups of male adult rats, each of them weighting 180 g.

* Group I – received saline solution (SS) with arabic gum (5 mg/ml), 

2 ml/kg b.w./day

* Group II – with subcutaneosly introduced pellets with saline solution (SSp) and arabic gum (5 mg/ml), 2 ml/kg b.w./day

*Group III – with pellets, received Prednisone (PDN) 5 ml/kg b.w.per day.

* Group IV – without pellets received Prednisone in the same dose (PDNp)

* Group V – with pellets received: Mannich base – 125 ml/kg b.w./day (S1p)

* Group VI - with pellets received: Mannich base – 62.5 ml/kg b.w./day (S2p)

* Group VII – without pellets received: Mannich base in a dose of 

125 ml/kg b.w./day (S1)

* Group VIII  without pellets received: Mannich base – 62.5 ml/kg b.w./day (S2)

The subcutaneous pellets were introduced at the same time with the dose of substances. Blood samples were taken before the experiment (T0) and after 7 days of the treatment (T7), in order to determine:

1. The phagocytic capacity of peripheric neutrophils (NBT test)

2. The serum complement activity

3. Biochemical parameters: superoxide dismutase (SOD)(7) and catalase /1/ activity

Results and Discussion
Saline solution did not modify the values of NBT (Nitro Blau Tetrazolium) test in animals without pellets, but incresed them in animals with pellets at  T7 compared with T0 and in the control group without pellets. Prednisone decreased the values of NBT test in animals without pellets but increased the values of NBT test in animals with pellets. The anti-inflammatory effect of Prednisone is more powerful than the effects of depression of phagocytic capacity of peripheral neutrophils.

Both doses of Mannich base increased the capacity of periphereal neutrophils in all animals compared with saline solution without pellets.There are no dose dependent variations. In the group with pellets, the Mannich base in a dose of 125 ml/kg b.w./day increased NBT test by 3.5% more than saline solution in the group without pellets. We obtained the following results (Fig. 1)

Mannich Base in a dose of 62.5 mg/kg b.w./day increased NBT test with 22.5% than saline solutionin the group with pellets and with 11.5% the saline solution in the group without saline solution.
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The Mannich base administered in
62.5 mg/b.w./day determined a mean
value of superoxide dismutase activity of
1.8 pg/mg Hb.

The administration of its oxime in
180 mg/kg b.w./day gave a mean value of
superoxide dismutase activity of 2.22
ug/mg Hb.

The oxime of Mannich base in 90
mg/kg b.w. gave a mean value of dismu-

The results showed that the super-
oxide dismutase slightly decreased in both
doses of Mannich base and increased for
both doses of its oxime.

Catalase increased as compared
with the control group in the animals with
pellets and Mannich base in doses of 125
mg/kg b.w./day (Fig. 7). |
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Figure 1

The NBT test for Mannich base in a dose of

125 mg/kg b.w./day at T1 compared with T0 (∆%)

Prednisone did not modify the serum complement activity in all animals. The serum complement activity decreased with the increasing of doses (Fig. 2, 3).               
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RESULTS AND DISCUSSION

Saline solution did not modify the
values of NBT test in animals without
pellets, but increased them in animals with
pellets at T; (compared with T,) and in the
control group without pellets. Prednisone
decreased the values of NBT test in ani-
mals without pellets but increased the val-
ues of NBT test in animals with pellets.
The anti-inflammatory effects of Predni-
sone is more powerful than the effects of
depression of phagocytic capacity of pe-
ripheral neutrophils.
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Both doses of Mannich base and
of its oxime increased the capacity of pe-
ripheral neutrophils in all animals com-
pared with saline solution without pellets.
There are no dose dependent variations. In
the group with pellets compared with
those without pellets, the Mannich base in
a dose of 125 ml/kg b.w./day increased
NBT test by 3.5% more than saline solu-
tion in the group with pellets and only by
2% more than saline solution in the group
without pellets. We obtained the following
results (Fig. 1):
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Fig. 1 The NBT test for Mannich base in a dose of 125 mg/kg b.w./day at T, compared with T,
(4%)

Mannich base in a dose of 62.5
mg/kg b.w./day increased NBT test with
22.5% than saline solution in the group
with pellets and with 11.5% than saline
solution in the group without saline solu-
tion. Prednisone did not modify the serum
complement activity in all animals. Both

doses of Mannich base and its oximes in-
creased the serum complement activity in
all animals.

The serum complement activity
decreased with the increasing of doses
(Fig. 2-5).
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Figure 2

The serum complement of Mannich base in a dose

of 125 mg/kg b.w./ day at T1 compared with To (∆%)
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Figure 3
The serum complement activity of Mannich base in a dose of 62.5 mg/kg b.w./day at T1 compared with To (∆%)
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Fig. 4 The serum complement activity of oxime in a dose of 180 mg/kg b.w./day at T, compared
with T, (A%)
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Fig. 5 The serum complement activity of oxime in a dose of 90 mg/kg b.w./day at T, compared
with T, (A%)
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The neutrophils and phagocytic
cells exhibit a rapid increase in oxygen
consumption known as the respiratory
burst where they engulf bacteria, this pro-
cess reflecting the rapid oxygen utilization
and production of large amounts of reac-
tive derivatives, such as O, H,0,, HO";
some of these products are potent microbi-
cidal agents.

The above reaction followed by
the spontaneous dismutation of hydrogen
peroxide from two superoxide molecules
by the action of superoxide dismutase is as
follows: _

0," +0,"— H,0.+0,

Hydrogen peroxide_generated by
enzymatic dismutation of O," is reduced
by catalase or by the glutathione peroxi-
dase.

H.0: + H,O, _Catalase, 2 H,O +0O,

Glutathione peroxidase can also

/mg Hb
Hgimg 1.99

reduce H,O, catalyzing its reaction with
reduced glutathione (GSH) to form oxi-
dated glutathione (GSSG).
Glutathione
H,0,+2GSH —» 2 H,0 +GSSG
peroxidase
Oxidated glutathione (GSSG) must be re-
duced to GSH by the NADP — dependent
— glutathione reductase.
Glutathione
GSSG + NADPH + H—— 2GSH + NADP*
reductase
For Mannich base in 125 mg/kg
b.w./day administered with pellets, the
mean vilue of the enzyme was 1.55
pg/mgHb as  compared with 1.99
pg/mgHb for saline solution with pellets
and 1.58 pg/mgHb for the group treated
with saline solution without pellets (Fig.
6).

Fig. 6 Superoxide dismutase activity of Mannich base 125 mg/kg b.w./day
compared with the control group





Figure 4
Superoxide dismutase activity of Mannich base 125 mg/kg b.w./day compared with the control group
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The Mannich base administered in
62.5 mg/b.w./day determined a mean
value of superoxide dismutase activity of
1.8 pg/mg Hb.

The administration of its oxime in
180 mg/kg b.w./day gave a mean value of
superoxide dismutase activity of 2.22
pg/mg Hb.

The oxime of Mannich base in 90
mg/kg b.w. gave a mean value of dismu-
tase activity of 2.6 pg/mg Hb.
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The results showed that the super-
oxide dismutase slightly decreased in both
doses of Mannich base and increased for
both doses of its oxime.

Catalase increased as compared
with the control group in the animals with
pellets and Mannich base in doses of 125
mg/kg b.w./day (Fig. 7).

For a Mannich base in dose of
62.5 mg/kg b.w./day catalase activity also
increased (Fig. 8).
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Fig.8 Catalase activity of Mannich base 62.5 mg/kg b.w./day
compared with the control group
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Catalase activity also increased for
the control group as compared with oxime
in dose of 180 mg/kg b.w./day (Fig. 9).

Ki/g Hb

400

Catalase activity increased in both
doses of the Mannich base and its oxime
because it is primarily responsible for the
metabolism of large amounts of the H,O,.
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Fig. 9 Catalase activity of oxime 180 mg/kg b.w./day compared with the control group

CONCLUSIONS

1. Protoinflammatory action of Man-
nich base and its corresponding oxime are
indicated by the stimulation of the NBT
test.

2. Both doses of Mannich base and its
oxime increased the complement activity.
3. Superoxide dismutase showed a
slight decrease for both doses of Mannich
base and oxime, after 7 days of the treat-
ment.

4. Catalase activity dramatically in-
creased in both doses of Mannich base and
its oxime because it is responsible for the
neutralized of large amounts of hydrogen
peroxide after 7 days of the treatment.
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Figure 5
Catalase activity of Mannich base 125 mg/kg b.w./day

compared with the control group
The neutrophils and phagocytic cells exhibit a rapid increase in oxygen consumption known as the respiratory burst where they engulf bacteria, this process reflecting the rapid oxygen utilization and production of large amounts of reactive derivatives, such as  oxygen superoxide O2-, hydrogen peroxide H2O2, hydroxyl radical HO.; some of these products are potent microbicidal agents.

The above reaction followed by the spontaneous dismutation of hydrogen peroxide from two superoxide molecules by the action of superoxide dismutase is as follows:
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RESULTS AND DISCUSSION

Saline solution did not modify the
values of NBT test in animals without
pellets, but increased them in animals with
pellets at T; (compared with T,) and in the
control group without pellets. Prednisone
decreased the values of NBT test in ani-
mals without pellets but increased the val-
ues of NBT test in animals with pellets.
The anti-inflammatory effects of Predni-
sone is more powerful than the effects of
depression of phagocytic capacity of pe-
ripheral neutrophils.
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Both doses of Mannich base and
of its oxime increased the capacity of pe-
ripheral neutrophils in all animals com-
pared with saline solution without pellets.
There are no dose dependent variations. In
the group with pellets compared with
those without pellets, the Mannich base in
a dose of 125 ml/kg b.w./day increased
NBT test by 3.5% more than saline solu-
tion in the group with pellets and only by
2% more than saline solution in the group
without pellets. We obtained the following
results (Fig. 1):
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Fig. 1 The NBT test for Mannich base in a dose of 125 mg/kg b.w./day at T, compared with T,
(4%)

Mannich base in a dose of 62.5
mg/kg b.w./day increased NBT test with
22.5% than saline solution in the group
with pellets and with 11.5% than saline
solution in the group without saline solu-
tion. Prednisone did not modify the serum
complement activity in all animals. Both

doses of Mannich base and its oximes in-
creased the serum complement activity in
all animals.

The serum complement activity
decreased with the increasing of doses
(Fig. 2-5).
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Fig. 2 The serum complement activity of Mannich base in a dose of 125 mg/kg b.w./day at T,
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              O2-  +   O2-         SOD                 H2O2  +  O2 

Hydrogen peroxide generated by enzymatic dismutation of O2- is reduced by enzymatic dismutation of O2- is reduced by catalase or by the glutathione peroxidase.



         H2O2  +  H2O2   catalase     2 H2O  +  O2
For Mannich base in 125 mg/kg b.w. /day administered with pellets, the mean value of SOD activity was 1.55 µg/mgHb for the group treated with saline solution (Fig. 4).
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Figure 6
Catalase activity of Mannich base 62.5 mg/kg b.w./day

compared with the control    group

The Mannich base administered in 62.5 mg/kg b.w./day determined a mean value of superoxide dismutase activity of 1.8 µg/mg Hb.

The results showed that the superoxide dismutase slightly decreased in both doses of Mannich base and increased for both doses of its oxime.

Catalase increased as compared with the control group in the animals with pellets and Mannich base in doses of 125 mg/kg b.w. /day (Fig.5). For Mannich base in dose of 62.5 mg/kg b.w./day catalase activity also increased (Fig.6)

CONCLUSIONS

1. Proinflammatory action of Mannich base are indicated by the stimulation of the NBT test.

2. Both doses of Mannich base increased complement activity

3. Superoxide dismutase showed a slight decrease for both doses of Mannich base, after 7 days of the treatment

4. Catalase activity dramatically increased in both doses of Mannich base, because it is responsible for the neutralized of large amounts of hydrogen peroxide after 7 days of the treatment.
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