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Summary
Three month old female mice were ovariectomised and after 4 days the mice were separated into six groups,
ovariectomized, 1) ovariectomized + D-galactose treated, 1) ovariectomized + D-galactose tremdec 80,
IV) ovariectomized + D-galactose & centrophenoxine treated, V) ovariectomized D-galactose treated + olive oil
injected, and VI) ovariectomized + D-galactose treated + estrogen injected. After 15 days the mice were sacr
ficed. The protein concentration, amylase actiipyd peroxidation and fluorescence product were measured in
various salivary glandsjz., submandibulaisublingual, and parotid. In ovariectomized (group IlI) and ovariec-
tomized + D-galactose treated (group I11) mice the protein concentration and amylase activity of various salivan
glands decreased, while lipid peroxidation and fluorescence product increased. In ovariectomized + D-galacto:
+ centrophenoxine treated (group 1V) and ovariectomized + D-galactose treated + estrogen injected (group V
mice protein concentration and amylase activity in the salivary glands increased, while lipid peroxidation anc
fluorescence product decreased. These results reveal that centrophenoxine, and therefore aging, has modula
effects on salivary glands in D-galactose induced aged female mice.
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Introduction ] ] ) ) )
(vitamin E), carotenoides, centrophenoxine and ascorbic

According to the free radical theory of agingacid, which react with most of the oxidants.
organisms age because cells accumulate free radid@aéentrophenoxine (DMAE) is one of the anti-aging, neuro-
damage with outer shell. For most biological structurehegizing drugs (Nagy and Zs-Nag}984).
free radical damage is closely associated with oxidation _
damage. The free radicals of interest are often referred as ~ Centrophenoxine enhances neuronal glucose and
reactive oxygen species (ROS). Fifty years ago Harmgﬁyge_n_uptake, while increasing carbon dioxide produc’qon.
(1957) postulated free radical theory of aging indicati addltlon,_ centrophenoxine raises neuronal RNA (derived
the imbalance between formation of free radicals and ti@M DNA in the nucleus), which enables neurons to form
reduction of anti-oxidant defence system that increase #@t€ins which help to encode memory as well as repair
oxidative damage to the macromolecules, ultimately leadifi§!l 9@mage. Centrophenoxine reverses the age-related drop

to the cellular deterioration. The anti-oxidant theory implid§ RNA and protein production (Zs-Nagy and Semsei,

that anti-oxidants prevent free radicals from oxidizin
sensitive biological molecules or reduce the formation of In the females there is protection against free

free radicals, and slow aging process and prevent disegg@cal due to the presence of estrogen (Lavllg®1).

(Harman, 1957) But after the reproductive period the estrogen level in the
Both enzymatic and non enzymatic anti-oxidamQIOOd decreases, which leads to increase in free radical

exist in the intracellular and extracellular environments {g'mation. If in order to overcome thisiedt estrogen is
guench ROS. The enzymatic anti-oxidants includg@ministered the increasing levels of estrogen in blood may
superoxide dismutase (SOD) (Beauchamp and Fridovidfcome carcinogenic. Therefore, to overcome this problem,
1971), catalase (CA (Luck, 1974) and glutathione W€ selected the centrophenoxine to find whether
peroxidases (GPx) (Beers and Sjia®52), while the non- centrophenoxine can take the place of estrogen. Thus, the
enzymatic anti-oxidants include glutathione, tocopher@PJective of the present investigation is to find whether
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centrophenoxine couldfef protection to the females afterfor 15 min at 3000 rpm; the supernatant was taken for
reproductive period or changes in sex cycle. estimation of protein using Bovine Serum Albumin as the

. standard (Lownt al., 1951).
Material and M ethods

_ _ . Estimation of amylase activity: Amylase activity was
Female albino miceusmusculus) were used i yetermined using starch solution that yields maltose, which

the present investigation. The mice were bred and reafgds ostimated using dinitrosalicylic acid (Doane, 1969).
in the departmental animal house (CPCSEA 233) in

separate cages under proper conditions of light, temperatDeter mination of total lipid peroxidation: Tissue
and humidity The animals were supplied with Amrut micehomogenate was prepared in a chilled mortar using
feed (Pranav Agro Industries) and wasel libitum. potassium phosphate bexf pH-7.04 containing 1 mM
Females mice, 12 to 14 weeks old (35-40 grams), weaecorbic acid and FeCIMDA was estimated as
considered as adults. Adult females were grouped accordihgpbarbituric acid reacting substanceil{sy 1966).

to the stages of their estrous cycle. The stages of the estrous _ _

cycle were confirmed by observation of the vaginal smed €asurement of fluorescence product: The lipofuscin
Ovariectomy was performed on 30 proestrous femal@&anules were extracted using chloroform: methanol
under ether anesthesia in sterile conditions. THBXWre (2:1 v/v). The fluresencence was measured in
ovariectomised mice were maintained under proper Ceprgotoﬂurometer calibrated with quinine sulphate (Dillard

in the animal house. After four days the ovariectomisé@f'd BPPel, 1971).

mice were separated into following groups. Statistical analysis: The data were subjected to AN@V

Group |: Five ovariectomized mice were kept as it is 150/10wed by Tukey’s post- hoc test.

days without any other treatment. Results

Group I1: 5% D-galactose (0.5ml/day) was injected In ovariectomised mice (group I) protein
subcutaneously to five ovariectomized mice foggncentration and amylase activity in various salivary
15 days. glands decreased significantly (P< 0.01). In ovariectomized

Group I11: Ovariectomized + D-galactose treated D- galactose treat_ed_;plce itwas further decr_easedz and
(subcutaneous injection, 0.5ml/day) + tween gthe decrease was significant (P<0.01). In ovariectomized

(oral) treated mice from the fifth day after” D-galactose treated mice also receiving tween 80 (group
ovariectomy (treatment for 15 days). 1), there was no significant change. In ovariectomized,

D-galactose treated + centrophenoxine administered mice

Group IV: Ovariectomized + D-galactose treated {group V), protein concentration and amylase activity
centrophenoxine (100mg/kg body weight inncreased significantly as compared to group Il ( P<0.01)

tween 80, oral) administered from fifth day afte Tables 1, 3). In ovariectomized, D-galactose treated +
ovariectomy (treatment for 15 days). olive oil injected mice there was no significant change as

. _ compared to group Il. In ovariectomized, D- galactose

Group V: 0var|ectom|zeq + D-ga_lactose tredatehd (f?r 1feated + estrogen administered mice (group VI) protein
da%/s) + olive oil administered orf"36", 9", .,ncentration and amylase activity increased significantly

12" day along with the D-galactose. as compared to group Il (P<0.01¢bles 2, 4).

Group VI: Ovariectomized + D-galactose treated + The lipid peroxidation and fluorescence product in
estradiol-178 administered (0.4mg/100g body,e \ arious salivary glands increased significantly in group
wt) on 3%, 6", 9", 12" day along with the D- | 55 compared to control (P < 0.01) and also increased in
galactose. group Il (P <0.01) as compared to group |, while there was

Then all the animals were sacrificed, dissected afi§crease in group IV and group VI as compared to group

the submandibular gland, sublingual gland and parotitjand group Vrespectively (P < 0.01) &bles 5-8).

gland were used for the following analysis. Discussion

Estimation of protein: Tissue homogenate was centrifuged
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Table1: Centrophenoxine ffcts on protein content of salivary glands of D-galactose treated aged female mice (protein
mg/g tissue). ®ues are meah SD. Number in parenthesis denotes number of animals.

Sr. Group Treament Submandibular Statistical Sublingual Statistical Parotid gland Statistical
No gland significance gland significance significance
1 Contral (5) 8012 +1.29 87.00+1.83 101.50+1.29
2 Groupl Ovariedomized 7640 +2.31 P<0.01 8050+ 1.20 P<0.01 8750+ 1.29 P<0.01
©)
3 Groupll Ovariedomized + 7130+1.9 P<0.01 5225+1.71 P<0.01 4450+ 1.9 P<0.01
D-galadose
treated (5)
4 Grouplll Ovariedomized+ 7240 + 1.90 P>0.01 5350 +1.62 P>0.01 4360 + 1.19 P>0.01
D-galadose
treated + tween 80
©)
5 GrouplV Ovariedomized + 7968 +1.67 P<0.01 79.00+2.58 P<0.01 8750+ 1.29 P<0.01
D-galadose
treated +
centrophenoxine
©)

Table 2: Estrogen déct on protein content in salivary glands of D-galactose treated aged female mice (protein mg/g
tissue). \lues are meah SD. Number in parenthesis denotes number of animals.

Sr. Group Treament Submandibular Statisticd Sublingual gland Statisticd Parotid gland Statisticd
No gland significance significance significance
Control (5) 80.12+1.29 87.00+1.83 10150+ 1.29
2 Group | Ovariedomized 76.40+2.32 P<0.01 80.50+1.20 P<0.01 87.50+1.29 P<0.01
5
3 Group Il Ovariedomized 7130+ 1.99 P<0.01 5225+1.71 P<0.01 4450+ 1.29 P<0.01
+ D-galadose
treated (5)
4 Group V Ovariedomized 7040+ 157 P>0.01 51.25+ 1.65 P>0.01 4560+ 1.12 P>0.01
+ D-galadose
treated + olive
ail (5)
5 Group VI Ovariedomized 75.66+ 1.01 P<0.01 5850 + 2.08 P<0.01 80.75+0.96 P<0.01
+ D-galadose
treated +
estrogen(5)

Protein content of salivary glands decreased in
ovariectomized mice and significantly increased ilevel of estrogen due to ovariectomy (Donato and Sohal,
ovariectomized centrophenoxine treated mice arl®81) and treatment of D-galactose (Brunk, 1992).
ovariectomized estrogen treated mice. In galactose treated

animals the change corresponded to that in aged animals, . The decregse in amylase acf[ivity in salivary glands,
i.e. increase in lipid peroxidation (Soegal., 1999). In particularly parotid and submandibular glands, can be

the present investigation lipid peroxidation in salivar xplaine_d fr_om_several pers_pgctives, but main_lythere_ may be
glands increased in ovariectomized and ovariectomized ange in fidelity of transcription and translation, which are

. . . [ intrinsi well xtrinsic factors.
galactose treated mice. This may be due to decrease in gnges in response to intrinsic as well s extrinsic factors
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Table 3: Centrophenoxine &fcts on amylase activitig salivary glands of D-galactose induced aged female mice.
(Amylase activity/mg protein).Mues are meahSD. Number in parenthesis denotes number of animals.

S Groups Treament Submandibular Stetistical Sublingual gland Stetistical Parotid gand Stetistical
No gland significance significance significance
1 Cortral (5) 2.47+0.19 0.94+0.07 30.03+0.93
2 Groupl Ovariedomized 1.68+0.24 P<0.01 0.73+0.01 P<0.01 21.13+0.63 P<0.01
®)
3 Group | Ovariedomized + 1.37+0.20 P<0.01 0.63+0.13 P<0.01 18.24+0.33 P<0.01
1l D-galadose
treaed (5)
4 Group | Ovariedomized + 1.27+0.20 P>0.01 0.61+ 0.11 P>0.01 19.13+0.38 P>0.01
1] D-galadose
treaed + tween 80
©)
5 Group | Ovariedomized + 2.22+0.39 P>0.01 0.82+0.14 P>0.01 28.14+ 0.69 P>0.01
\% D-galadose
treaed +
centrophenoxine
©)]

Table 4: Estrogen décts on amylase activiig salivary glands of D-galactose induced aged female mice. (Amylase
activity/mg protein) ¥lues are meah SD. Number in parenthesis denotes number of animals.

Sr. Groups Treatment Submandibular Statisticd Sublingual Statisticd Parotid gand Statisticd
No gland significance gland significance significance
Control (5) 247+0.19 0.93 +0.07 30.03 +0.93
2 Grouwp | Ovariectomized 1.68 +0.238 P<0.01 0.73+0.01 P<0.01 21.13+0.63 P<0.01
©)
3 Grouwp 11 Ovariectomized + D- 1.37+0.20 P<0.01 0.63+0.13 P<0.01 18.24 +0.33 P<0.01
galactose treated (5)
4 Grouwp V Ovariectomized + D- 1.33+0.20 P>0.01 056+ 0.12 P>0.01 17.21+0.32 P>0.01
galadose treated +
oliveail (5)
5 Grouwp VI Ovariectomized + D- 1.88+0.31 P>0.01 0.64 + 0.02 P>0.01 20.14+0.14 P>0.01
galadosetreated +
estrogen (5)

Table5: Centrophenoxine ffcts on lipid peroxidation in salivary glands of D-galactose induced aged female mice.
(Lipid peroxidation, MDA/mg wet tissue).alles are meah SD. Number in parenthesis denotes number of ani-
mals.

Sr. Groups Treatment Submandibular Statisticd Sublingual gland Statisticd Parotid dand Statisticd
No gland significance significance significance
1 Control (5) 1153+ 1.69 1075+ 1.04 20.39 +0.40
2 Groupl Ovariectomized 1853+ 2.69 P<0.01 3280+161 P<0.01 34.45+0.17 P<0.01
®
3 Groupll Ovariectomized + 2884+ 1.06 P<0.01 3834+1.08 P<0.01 35.69+0.08 P<0.01
D-galadose
treaed (5)
4 Grouplil Ovariectomized + | 26.62 + 0.91 P>0.01 36.31+1.06 P>0.01 34.29+0.08 P>0.01
D-galadose
treged+ tween 80
©)
5 GroupIV Ovariectomized + 2189+1.28 P<0.01 17.23+0.59 P<0.01 2885+ 041 P<0.01
D-galadose
treged +
centrophenoxine
©)
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Table6: Estrogen décts on lipid peroxidation in salivary glands of D-galactose induced aged female mice. (Lipid
peroxidation, MDA/mg wet tissue).alles are mean SD. Number in parenthesis denotes number of animals.

Sr. Groups Treament Submandibular Statistical Sublingual Statistica Parotid gland Statistica
No gland significance gland significance significance
1 Control (5) 11.53+1.69 10.75+1.04 20.39+ 0.40
2 Group | Ovariedomized 18.53 + 2.69 P<0.01 3280+ 1.61 P<0.01 3445+ 0.17 P<0.01
(5)
3 Group 11 Ovariedomized + 28.84+ 1.06 P<0.01 38.34+1.08 P<0.01 35.69 + 0.08 P<0.01
D-galactose treaed
©)
4 Group V Ovariedomized+ 26.60 + 0.90 P>0.01 38.11+1.06 P>0.01 33.33 +0.06 P>0.01
D-galactose treaed
+ dlive ail (5)
5 Group VI Ovariedomized + 24.61+1.99 P<0.01 3340+1.14 P<0.01 38.82+0.03 P<0.01
D-galactose treaed
+ estrogen (5)

Table7: Centrophenoxine fefcts on fluorescence product in salivary glands of D-galactose induced aged female
mice. \alues are meah SD. Number in parenthesis denotes number of animals.

Sr. Groups Treament Submandibular Statisticd Sublingual Statisticd Parotid Statisticd
No gland significance gland significance gland significance
1 Contral (5) 0.020+0.010 0.008 + 0.008 +
0.001 0.001
2 Group | Ovariectomized 0.021 + 0.001 P<0.01 0.018+ P<0.01 0.055 + P<0.01
(5) 0.001 0.001
3 Group Il Ovariectomized + 0.031 + 0.001 P<0.01 0.022 + P<0.01 0.057 + P<0.01
D-galadose treaed 0.001 0.001
©)
4 Group 111 Ovariectomized + 0.023 + 0.001 P>0.01 0.021 + P>0.01 0.049+ P>0.01
D-galadose treaed 0.001 0.001
+ tween 80(5)
5 Group IV Ovariectomized + 0.018 + 0.002 P>0.01 0.018+ P>0.01 0.026+ P>0.01
D-galadose treaed 0.001 0.001
+ centrophenoxine
©)

Table8: Estrogen décts on fluorescence product in salivary glands of D-galactose induced aged female mice.
Values are meah SD. Number in parenthesis denotes number of animals.

Sr. Groups Treament Submandibular Statisticd Sublingual Statisticd Parotid Statisticd
No gland significance gland significance gland significance
Contral (5) 0.015+ 0.008 0.008 + 0.008+
0.001 0.001
2 Group | Ovariectomized 0.019 + 0.006 P<0.01 0.018+ P<0.01 0.055+ P<0.01
(5) 0.001 0.001
3 Group Il Ovariectomized + 0.028 + 0.001 P<0.01 0.022 + P<0.01 0.057+ P<0.01
D-galadose treaed 0.001 0.001
®
4 Group V Ovariectomized+ 0.022 + 0.001 P>0.01 0.021 + P>0.01 0.052 + P>0.01
D-galadose treaed 0.001 0.001
+ diveoil (5)
5 Group VI Ovariectomized+ 0.023+ 0.002 P>0.01 0.021+ P>0.01 0.056 + P>0.01
D-galadose treaed 0.001 0.001
+ estrogen (5)
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Centrophenoxine is one of the potent antioxidants tiabnato HJ, Sohal RS (1981) Lipofuschin. In (Eds) Florini
reduce the peroxides formed in the tissues during aging (Nandy JR, Adelman RC, Roth GS (Eds$)flandbook
1978). Thus, itis possible that the antioxidant centrophenoxine of Biochemistry of Aging. pp 221-227. CRC
is eficient in reducing peroxidation in salivary glands. Press, Boca Raton, Florida.

Decrease in the proteins and amylase activity lHarman D (1981) The aging proceBsoc Natl Acad <ci
salivary glands can be related to the alteration in DNA 78: 7124-7128.
transcript and translation due to the alteration in DNA _
structure. This is because of free radical damage, whicAWler J, Hammeren JR, Powers SK, Martin AD (1991)
may lead to reduction in antioxidant enzymes that are Oxygen cost of treadmill running in senescent and

involved in quenching of free radicals (Ship and Baum, 1990) young adult female Fisher 344 ratded i
Sports Exerc 23: 599-602.

Decrease in enzyme activity in salivary glands of
ovariectomized mice may be related to hormonal levé{oWry OH, Rosenbrough NJ, Farr AL, Randall R (1951)
Mouse salivary gland, especially submandibular gland, is Protein measurement with Folin phenol reagent.
a taget ogan for estrogen. In the present investigation J Biol Chem 193: 265-275.
administration of centrophenoxine to ovariectomized mig§,ck H (1974) Catalase. In: Ggneyer H (Ed)Methods
produ_ce(_j decrease in the peroxplaﬂon_ and quoresce_nce in Enzymatic Analysis Vol. 2. pp 885-894.
level in tissuesNevertheless, the integrity of genome is
not compromised as a veryfieient repair system that
protects the DNA from damage exists. Thus, it is conclud&igy K, Zs-Nagy | (1984) Alterations in the molecular
that centrophenoxine can take the place of estrogen after weight distribution of proteins in rat brain

Academic Press, Nework.

the reproductive period or change in reproductive cycle. synaptosomes during aging and centrophenoxine
treatment of old ratdviech Age Dev 28: 171-
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