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ABSTRACT

Praptiwi; Stl Fatimah Muiz, Soeheryo Hadizaputro, Suryono - Tha affect of zine suppismentation on colagen of
pariodoniity ral

Background: Zinc cofactors of DNA- and ANA- polymerase, having great role in tissue heal-ing. In periodontitis,
colagen type1 the main fiber conatituting paricdontal strocturs is des-troyed and be the main cause of lost of teelh
emenyg adult in Indonesia, Zn deficiency is 3till a nutritional problem.

The sim of the study is 1o obtain the influence of 500 pg Zn supplementation (Zn,} and 200 wg (Zn,) per day for 7
days to periodontal collagen of Paridantlils (Ph rat through histologic feature,

Method: inthe experimentad atudy with lactonisd desmn, 29 adoalt make YWistar rat were used, Subjects were grouped
girnple randomly into 6 i e Healthy (H) a1 the start, H at the end, P, P + Te-tracycling (T], P+T+ 20, ard P+ T +
Zn,. Subjsct other than H groups ware induced perndontitis by Porphyromonas gingivalis bactena. Zn corcentration
wag maasured by AAS Flame, Pariodontal tiegue wae stained with bMallory, s T test and ANOWVA waxs used 1o
analysa diffaranca batwesn mean of Zn concentration ot groups studiea,

Asaut: Thars ware similarity in the feature of groups H at the start, H at the end, and F+ T+ Zn,, in sense of
regularity, langth, and solldity of collagen, P group had irregular, and short collagen. Growps of F+ T with shorter
collagan, had gimilanty to Haalth at the end. F + T + Zn, with shorter coilagen similar to¢ F+T+Zn,. There was
signiticant ditferance in Zn concantrat-lon betweaan H at the and and P group. Mo significent ditferencies among 2n
concentreticna of Faubject groups. Great variety of Zn concantration found amang subjects of groups prob-ably
wera the cause of absence of difference, although means of tha 20 concentration values depicted it.

Coneluslon: Zn supplementation dosege SO0 ugfday given to pengdontitis rat bagide Tetre-gycling, gives batter
sffact to ¢ollagen structura compared 1o 200 ugiday,

Key worde: 2n aupplermantation - collagen - periodontitis rat - mstelogic featons - Zn concantratian

ABSTRAK

Praptiwl, Siti Fatimah Muiz, Soeharyo Hadisaputro, Suryonc - Pangars supiementas] seng pada serat kolegen skus
pariaon i

Latar Bolmkang: Seng {2n), kofaktor DMA- dan ANA- plimerase, berperan besar dalam pe-nyembuhan. Fade perigdontitis
tarjadi kerusakan kolegen tipa 1, protein struktur Komponen utema jaringen periodontal, dan menjedi penyebab
utama hilangnya gigi orang dewasa di Indonesia. Defisiensi Zn masih merupakan masalah gizi.

Tujuan: mengstahu pengarubh suplementasi Zn desis 500 4g (2 dan 200 gy {2n,) par hari selama 7 bari pada
kolegen jarngan perigdontal tikus yang sakit {Paricdontitts = Pl malalui gambaran histologiknya.

Mastoda: studi ekaperimental dengan desain faktgrig! ini dilakukan pada 29 1ikus Wister jan-tan dewase, Subyek
dikalompokkan menjedi §, yaitu Sehat awal, Sehat akhir, P, F+ Tetrasi-klin{T), P+ T+ Zn, danP+ T+ 2Zn,,
sacara acak sederhana. Subyek studi di luar Kelompok Sehat, dinduksi peniodontitis dengan bakteti Porphyromanas
gingivalis. Pengukuran keder Zn dilakuksn dengan AAS Flame, pengecatan Mellory urmtuk jaringan perodontal. Wntuk
manganakisis bada konsentrazi Zn kelompok-kalompok digunakan uji T dan uji ANOV A,

Hask: Kolagen kelompok Sehat awal dan akhir sarta kalompok P+ T-+2Zn, memparlibatkan kaminipan, teratur,
pan|ang dan rapat. Kelompak P: kolagen tidak terator dan pendek. Kola-gan kalompok P+ T yang pendek, mirip
dengan Sehat akhir. Kelampok P+ T + 2n, dengan ke-lagen lebih pendek, mirip dengan P+ T+ Zn, Terdapat beda
bermakna kedar In kelompok Sahat akhir dengan F, Tidak sda beda bermekna kader Zn pada kekom po k-kelompok
subyek P, Variasi nilsi kadar Zn yang begar antara subyek dalam kelompok kemungkinan menjadi penyabab tidak ada
beda, walaupun rerstenya memperlinatkan beda,

Simpulen: Suplemertasi £n dosis BO0 g pada tikus periodontitis dangan pangobatan Ta-tragiklin mambankan pendgaryh
labih baik pada struktur kelagen dibanding 200
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INTRODUCTION

Zinc {Zn) is impertant mineral in protein
synthesis for growth, recovery from imjury, etc.’!

Zn deficiency would cause a.o impaired
chemotaxis and neutrephil fimction,? and also DINA
damage.” The impact is the pressure of the immune
function, infection will frequently occurred,? and
further, there will be disturbance of tissue repair.*
As cofactors of DNA- and RNA- polymerase, there
will be decreased of collagen synthesis in Zn
deficiency.’

Periodontitis is the continuation of gingival
inflarnimation a5 a response to odontophatic bacteria
infection.® Althogh the calculated incidence rate for
periodentitis in Indonesia was 2 07%.7 with its rapid
formation of pericdontal pocket, 10% at 20 years
old and 40% at fifties directing to loss of teeth, the
desease 1s a vast health problem in community.®
Porphyromonas gingivalis (P gingivalis) is the
most aggressive periodentophatic bactenia. Protease
and toxin of the bacteria would cause collagen
degradation,“and according to Hoaq and Pawlak
(1990) would direct to fast formation of gmgival
pocket.! This pocket makes periodontiis as the main
cause of rapid loosing teeth among adult. '

Effort to overwhelm bacterial infection could
be done a.o by using Tetracycline. The broad
spectrum antibiotic slowing the growth of bacteria
by interfering with the production of pro-teins needed
by the bacteria to grow. This action of the antibiotic
gives titne to body’s defense mechanism to destroy
the bacteria.’!

Inflarmmation as the body response to infection,
proceeds in 3 basic stages, in forms of va-sodilation
and increased leakage from capillaries, migration of
phagocytes to the site of n-fection, and tissue repair,
respectively. The second stage re sulted extra-
vasation, that is exude efblood cells out of the vessel
to enter surrounding tissue to conduct body defense
functions. Tissue repair indicated by new ceils that
are produced by mitosis replace damaged fibers and
other tissue structures.

Healing is homeostasis and integrated
functioning. Many systems interact to protect the
body from damage and maintain sta ble life-
supporting functions."? In the traumatized or septic
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" tissue, the eytokine Interleukin-1 (Il-1) is increasing,

which enhance the expression of metallothionein
{MT)}. This change would increase Zn uptake
through — and transport to —the gut." The increase
of TI-1 would give proliferative effect on endothel
vascularization and fi-broblast.'s

The function of fibroblast in periodontal
ligament is to synthesize collagen.”® The fibrillar
collagen is the main component of periodontal tissue,
which provides the tensile strength."” In each fibril
there are tropocollagen molecules constructed
longitudinally. The melecules are connected one to
each other through intermotecular bound with
increasing number according to advancing age. Older
fibril collagen will become tigid and brittle."

Beside Zn, profein is nuttient extremely needed
for body defense and healing. Zn requirement for rat
is 0,0012% of its daily food consumed™ and 40pg /
day for its growth. The need of protein for growth is
25 — 30% of daily food consumed. Rat in average
consume food 5 g / 100 g of body weight per day.™

Zn deficiency, also high dose of Zn 1000ug/ g
food consumed / day for 2 weeks, would lengthen
recovery time by the change of inflammatory
response. The rate of wound closure was
significantly slower in mice fed Zn 1000pug/ g
compared with mice fed the 500pg/ g , despite the
fact that there was no significant difference in skin
and serum Zn levels between the 2 groups-High Zn
intake may decrease Copper (Cu) absorption, leading
1o Cu deficiency and anemia, and may play an
important rele in the immunodepression.! For
human, 50 mg Zn / day per oral in the form of
ZnSQ, was reported to fasten wound closure,* 25
for rat describ-ed by Laurence and Bacharah (1964)
it would be 50 x 0.018 mg or 900pug.*

Recovery process consists of 3 phases, ie
inflammation, proliferation, and remodeling.!

Proliferation phase is characterized by fast
orowth of cell surrounding wounded tissue, and new
vascularization is produced to repair the decay.”

To emphasize the existance of cellagen,
Mallory’s triple stain was employed. Stained with
Mallory's, the collagen fibers are identified by the
blue color, and red blood cells inside the bloed
vessels appear red >
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MATERIAL AND METHODS

I this experimental study with factonal design,
the subject were 29 adult male Wistar rat of the 5%
generation of the strain, namely LPPT 5. Subjects
were acclimated for 4 days in the individual cage,
made of stainless steel, with plaited Zn at the bottom
to let the urine and feces go down. The subjects
then grouped simnple randomly into 6, 1. Healthy
{H) at the start, H at the end, Periodentitis (),
P+Tetracycline (T),P+T+ Zn , and P+T+ Zn,. Five
rat from group Health at the start sacrified to obtain
narmal value of pericdontal Zn concentration. All
four subject of other healthy group were kept
healthy until the end of the shudy; they were Healthy
at the end. Four other groups were induced
periodentitis through Porphyromeonas gingivalis (P
gingivalis) ATCC 53977 standard strain bacteria
inoculation, 3 times during 4 days.™ Approximately
19* CFU of life bacteria in 100u] of Phosphate
Buifered Saline (FBS) 2 directly infroduced to
the stomach and colorectal region, using canulated
syringe. The bacteria was also inoculated 1o gingival
ridge of molars region, upper, lower, right and left,
using cot-ton bud. Each week after inoculation,* a
subject was sacrificed. The periodontal tissue sepa-
rated, then soaked in buffer formalin solution to
prepare for histologic examination to find sign of
periodontitis. After the finding, a week was needed
ta make chronic condition of periodontitis. Further,?
days treatment were given to each group according
1o the groups’ name as follows: no treatment given
te Periodontitis (P)group; for group of P+Tetra-
cycline {T),18 mg / day of the Tetracycline powder,
diluted in sterile water was given; and groups of
P+T+ Z, and P+T+Z, received T 18 mg / day + Zn
500 pg fday and T 18 me / day + Zn 200 pp /day
respectively. The Tetracyeline made by Ningxia
Chiyuan Pharmacewtical Co, Ltd. Zn used is Zn
sulphate (ZnS0,} -7 hydrate. After these 7 days
treatment, all subjects sacrificed, and the periedontal
tissne of molar regions were separated from maxillar
and mandibular bone for histologic examination and
measurament of Zn concentration. Zn concentration
was measured using Atomic Absorption Spectro-
meter {AAS) Flame. To prepare the periodontal
tissue for histologic exarnination, the tissue spicemen

were soaked in formalin buffer and undergo the
Mallory staining procedure. Light microscope with
40x magnification was used in histologic
examination, and 80x for group P.Other halves of
the specimen were kept i small Eppendorf tube
and kept in cold storage before measurement of Zn
concenttation.

RESULT AND DISCUSSION

The study was approved by ‘Komisi Etik
Penelitian Kesehatan Falmitas K edokteran Uni-versitas
Diponegora dan RS dr Karjadi Semarang’. Twenty
nine adult male Wistar rat were acclimated in the
individual cages for 4 days, with sufficient lighting.
Each subject was fed 20g/day Rat Bio 22 containing
73.53 ppm Zn, with free access to tap water containing
9.50 ppm Zn * The rat were 8 weeks old at the start
of the study, Food consumed for rat, according to
McCoy (1971 maverage 1s 5g / 100 g of body weight
/ day. Mean body weight of rat stu-died was 364,34 g
, which would consume 5 x 3,643 g =18,215 gfood /
day.The amount of protem in Rat Bio 22 is 22%
muruirrum. * In this study, the mt was sufficiently fed,
involving Zn and protein.

Further,the subject were grouped into 6, simple
randomly. Unless 2 Healthy groups, 4 gro-ups were
induced periodontitis using £ gingivafis bacteria 3
times during 4 days.

After 3 weeks, there was sign of periodontitis,
indicated by presence of extravasation. To make a
chronic periodontitis, & week is needed after the
finding of peniodontitis . Then, as be-ing planned,
nie other treatment given 10 Periodontitis (Plgroup.
For group of P+Tetracyeline (T), 18 mg / day of
Tetracycline powder,diluted in sterile water was
given. Groups of P+T+ Z and P+T+Z, received T
18 mg/day+Zn 500 pug /dayand T 18 mg/ day +
Zn 200 pg /day respectively.

After 7 days treatment, all subjects were
sacrificed. Periodontat tissues of each group de—vided
into 2. Half of each spicemen were soaked in
formalin buffer, then undergo Mallory staining as
part of histologic examination. The other halves were
kept in Eppendorf small tube and ready for AAS
procedure to measure Zn concentration.
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a. Histologic feature

FIGURES 1 and 2 demonstrate difference
between collagen of the two, Collagen in FIGURE
1 of Healthy tissue at the start of 8 weeks old subject
was thinner than collagen in FIGURE 2 of 23 weeks
subyect, The thicker collagen seen from older subject
may be due to the increasing number of
tropocollagen intermolecular bound inside the
collagen by advancing age."®

FIGURE 1. Healthy pericdontal tissue of Healihy at the start
group of § weeks old rat. Callagen was regularly con-
structed, long and straighr.

FIGURE 2, Healthy periodonial tissue of Healthy at the end
group of 23 weeks old rat. Collagen was less regular and
shorter than that seen in Figure 1,
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FIGURE 3 denoting chronic inflammation i.e
periodontitis, [t depicts the degradation of co-llagen
by bacteria,'? at the same time with new callagen to
repair."? In fraumatized tissue, I1-1 is increasing and
gives proliferative effect on vascularization and
fibroblast.! Inflammation as the body response to
infection, showed extravasation indicated by the
exude of blood cells to surrounding tissue,

FIGURE 3. Pericdontitis of Periodontitis group of 23 weeks
old rat. Collagen was irregular and short Many
vascularization was detected, Higher magnification than
athers showed extravasation,

FIGURE 4. Periodontitis treated with
Tetracycline (P+T). The antibiotic slowing the
growth of bacteria. By doing so, it permits body
defence mechanism to destroy the bacteria. Tissue
in this chronic pericdontitis had more healthy
collagen fiber compared to that of Figure 3, but
fewer bleod vessels compared to a normal one'
seen in FIGURE 2.

FIGURE 4. Periodontitis treated with Tetracycling of P+T
graup of 22 weeks old rat. Caollagen was irregular and short,
Small size blood vessels with red blood cells inside were
spread within the tissue,
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FIGURE 5. Periodontitis treated with
Tetracycline and Zn of 500pg showed the benefit
of Tetracycline in the same way as group (P+T) .
Accumulated Zn in the area of inflammation as the
effect of the increasing I1-1 enhanced protein
synthesis including fibroblast.**!* * Fibro-blast
produced sufficient collagen as part of tissue repair.™

FIGURE 5. Perindantitis treated with Tetracycline and 500
kg Zn of P+T+Zn, group of 23 wecks old rat. Collagen were
vonstructed regular and larger then P+T group. Blood vessels

with red blood cells inside, were larger than that seen n
FIKGURE 4.

FIGURE 6. Subiect of Periodontitis treated with
Tetracycline and Zn 200pg resulted condit- ion
similar to subject treated with Tetracycline and Zn
of 500ug. It was seen that higher dose of Zn gave
better effect to tissue repair. Callagen as the impact
of Zn 200ug supplementation were thinner than of
500pug. The figure made impression that amewnt of
Zn supplemented under its sufficiency influenced
in tissue repair through less protein synthesis as
showed by thinner collagen comnpared to higher Zn
supplementation, Fifty miligram ZnS80, / day per
oral for human was reported to fasten wound
closure.?' Converted to rat,” the ZnSO, needed to
fasten healing is 900pg. In this study, five hundred
microgram ZnSO, which is nearer to 900 g than
200pg, gave better collagen repair.

FIGURE 6. Peniodoentitis treated with Tetracyeline and 200
g Zn of P+T+EIn, group of 23 weeks old rac. Thin collagen
were constructed regular, with smaller blood veszels
gompared ro that in FIGURE 5.

b. Zincconcentration

Diata ofperiodontal Zn concentration using AAS
Flame is presentsd in TABLE 1.

Mean value of Zn coneentration between groups
of H at the start i.e 32.732 + 49.60 ppm and H at
the end i.e 26.752 £ E.40 ppm analyzed with t-test
gave no significant difference (p=0.341), although
there was difference in the mean value sesn between
the two, Great variation of Zn concentration in H at
the start group might be the cause of no significant
difference. The variation might be due to * gnawing-
cage’ habit of some subjects in group H at the start
which gave impact to higher 7n concentration in
periodontal tissue. Those habit could be seen by
defective plaited Zn at the bottom of some cages.

Using t-test to analyze difference between £n
concentration of groups H at the end i e 26.752 &
8.40 ppmand P i.e 10.560 + .31 ppm , there was
significant difference (p=0.042) between the two.
Zn is used abundanily in defense mechanism 2 in
periodoentitis, so that the concentration in pericdantal
tissue was decreased. This situasion was improved
by giving Te-tracycline to fight against the bacieria
in P+Tgroup, while Zn gave great contribution
the recovery from injury.! The synergic effect of
Tetracycline and Zn gave the mean value of Zn
concentration increasing to 21,877+ 9 43 ppm.

Zn concentrauion of groups P+T+Zn i.e
23,742+ 2331 ppm and P+T+Zn, ie 17.233 =
22.61 ppm analyzed by t-test gave no sipnificant
difference {p=0.711), although there was dif-ferent
seen by their mean value. Great variety of Zn
concentration value of some subjects in both two
groups which could be seen by the SDs might be
the cause of the non significancy.
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Mean value of Zn coneentration of P+T+Zn,
group i.e 23.742 = 23 31ppm was the nearest to
Health at the end group i.e 26.752 = 8.40 ppm
compared to others. There was no significant
difference (p=0.813) of Zn concentration between
the two. Great variety of Zn concentration value of
some subjects in P+T+Zn, group might be the cause
of the non significancy.

Tetracycline slowing the growth of bacteria by
interfering with the production of proteins needed
by the bacteria to grow. Slowing the bacteria’s growih
allows the body defense me-chanisms to destroy

them.'! Sufficient amount of Zn gave contributicn
on strengthening body defense mechanisin® and all
at onge accelerate recovery from injury ' hy its
proliferative effect on fibroblast '* as seen in group
P+T+ Zn..

In general, in Periodentitis groups ie P; P+T;
P+T+Zn,; P+T+Zn,, ANOVA test gave no significant
difference of Zn concentration among groups
(p=0.731), elthough mean values showed the difference.
Great variety of Zn concentration value of some
aubjects in the groups seen by the SDis might be the
cause of the non significancy.

TABLE |. Zinc concentration of groups with different treatment

No Group N

Zn concentration

(ppm) Mzan 5D

1 Health 2t the start 3

2 Heslthatthe end 4

3 Periodontitis 4

4  Periodonntis +T 4

5 Periodontitis +T+Z, &

6  Perindontitis +T+Z, 6

71.24
1310
15.1 53732 49.60
29.28
16.03
3529
23.26
2137 26.752 B.40
2309
555
.01
17.20 10.560 231
19.48
20.83
2174
11.45 21817 903
33.49
49.64
8.57
25.21 23742 2321
319
0.01
53.82
13.95
62.66
7.07 17.233 22.61
1117
AL
2,55

CONCLUSION

In periodontitis rat treated with Tetracycling,
dosage of Zn supplementation 500 pg / day for 7
days gave better effect to structure of collagen
compared to 200 pg. There were no significant
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difference of Zn concentration among Periedontitis
groups, although the mean values showed it. Tt is
recomimended to prevent the subject from gnawing
object containing £t in this case part of the cage, in
order not to canfuse the result of the study. Cage
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made completely of stainless steel would be a good
cheice.
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