Chapter 4

Discussion and Conclusion

1. Pharmacokinetic study

In the present § ‘ . tion was usefully applied in
concentrating tetracycline Elad-l B = 5 : he tissues (muscle and
liver) by 0.1 M phgsphale” bufier ‘aiig-ﬁl- the process of extrac-
tion, the extracted . tion before being lyophilized was diluted,
10 folds of that igfthe sbue. Fhis vould Gause the undetectable
result from the tisgile _'5~-' s copcentration less than 1 mcg/
gm (the sensitivily of the ‘ ‘:uw‘i‘w‘--*.l mcgfﬁl] by using the
l antitative analysis.

The advantage of this teck aporation of water from a
sample while theiSamp erature is vfhf—é%f. Thus ,the

drug loss by hesiﬁ du
avoided '

'im brocedure was
i

AUHINININY AT i
Y. W11 T iR 0V

Fluorometry in determining tetracyclines(tetracycline and chlorte-
tracycline), extracted from the biological materials [5eruﬁ, muscle,
kidney, liver and milk powder). The recoveries obtained were between
30 and 45%. The bindings of tetracyclines with proteins were thought

to be the main reason for the low recoveries. In addition, another
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work reported by Hermansson (19823(15) showed that the recoveries of
tetracycline in plasma were 68.7 % 2.3 and 72.8 % 1.1% after adding

two different concentrations 0.12 and 3.50 mcg/ml, into it, respectively.
He uﬁed the High Performance Liquid Chromatography as the assay method.

_ But it can be noticed that Poiger and Schlatter (1976) and Hermansson

(1982) did not use the microhi 1 assay in determining tetracycline

in biological materials,s

of tetracycline.

" recoveries of tetra-

dy may be the bindings of

drug loss during the extraction

zation at carbon a® o ="’ [¢& at pH 2 to 6 (the
extracting solvent EP of the present study Has 4, 5],prnduc1ng a ratio

ot mive GALBETEYMIN S Y Y o e

were less active therapeut:cglly
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from 24-45 h after the 3 routes of administration were decreased. By
contraries, the drug levels in liver from the same period after
intramuscular and intraperitoneal administration were increased,
however, after oral administration wﬁre decreased, but very slowly.
Such phenomenon may be due to the effect of the reabsorption of

tetracycline released from bile, The phenomenon, called '"the entero-
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hepatic circulation nf tetracycline' was also found in humans,tll}

(49) ' (50)

rats and dogs.

Previously,another work showed that oxyte-
tracycline (MW = 460.44) which is closely related in chemical
structure with tetracycline (MW = 444.1) was found in the bile and

liver of rainbow trout. after a single dose (15 mg oxytetracycline/

W t the enterohepatic circu-

lation of tetracycline™oeen mwever, more “investiga-

tion should be done eg- the determination

kg) of the oral administratior previous findings and present

findings would partly s

of tetracycline in Lafli

intravenous or intrg

vein after the

The result dy after the three routes

.z:.f.i 7‘7. ‘-
of administration sheWeg thai;? al variation in oral absorp-
tion was larger than i -':t-‘-'ﬁ-'u s and intramuscular absorption.

It was probable that s night be released from fish

stomach in some Fish 'actnuty which was

the unmntrul‘labl% miat be due to the much

variation of each fish, oral sbsorbgbility. The latter assumption

soons conss ik i 4 bt SRS T cne v

indw:.dunl variatmn in oral gabsorption.of nx)rtetrar:‘gline (a tetra-

The present study demonstrated that the biological half-life

of tetracycline (in serum) in catfish (33.10 h) was quite longer than

_ {115 (13)

the biological half lives of the drug in humans (8.5 h), dogs (3-4 h)
(24) .

and cows (5.73 h). The plausible explanation for this discrepancy

is the species variation and/or the environments (eg--water- temperature) .
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Concerning to the species variation, Baggot et al (1977) @5) stated
that among species, variation in extent of distribution of the drug

in body fluids and tissues, and to a much lesser degree,. in binding

to serum proteins may also influence the rate of elimination. Whilst,
Mccracken et al(1976) (32) showed that the increase in water temperature

of fish would increase the rate of elimination of active antibiotic

residues. Their findings comg , ayorably with those of Ljungburg
32) . .
et al [19!59](. ) So the t ce change wouid.: affect the

gs in fash,for fish are the cold-blooded

biological half live
animals whose body tefpg ' s 'ch -:--':d-_ ito the environment tem-
perature, by contzg 16oded animals whose
temperature are fix 1€ present study, the water
temperature (about 25 480 . Was than the body temperature of

mammals (about S?GI:) Y penioy e Yow T Water temperature might be

a factor causing the e he catfish.

From AUCY, int s £ pund-that the drug absorption
& : .

after intraperi w;' 7 Parictly better than after
the intramuscular inistration and oral n@nistratinn respectively.

However, it was nut‘fﬁli confirme@ /because the administrations were

e e B A0 SUETTSBELI DT e o
- SRR AR AL T

dosing was the least despite the largest dose (10 times more than the
intraperitoneal dose). This finding suggests incomplete absorption
after oral dosing in catfish which agrees with the previous findings

(11)

in humans.
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The absuri:rtiun after intramuscular administration was worse
than after the intraperitoneal in spite of their equivalent doses:
This may pt;rtly result  from the leakage of the medication back
out of the injection site. (6) The skin of a fish apparently does not

leave a great deal of tontractibility, and once a needle hole is punched

,75 well as animal tissues.

sho af ter administrations of

into it, it does not seal it

Previous work

| —

oxytetracycline, a de 1ne, in rainbow trout,

the drug was excre et al (1976) (32) reported

that after 5 mg o ritoneal injection

and 750 mg oxytetr ' icated feed)/kg fish/day for 14 days

in 5°C water temper he 1 ‘ ‘be detected within 17 days

and 14 days respecti {opal “port of Silven et al {.‘t’i&tiui!j{ﬂJ
who found that after 7 ‘ ine fish oral administration
in 12.2-19.8°C water te ug could be detected in muscle
within 17 days githin 24 days. In the

a':l.éh intraperitoneal

administration ard ETP mg tetracychnefkg catﬂsh oral administration,

in 25-30°C ﬂéﬂtﬁp‘% %ﬂﬂcﬁl’]ﬂﬁmd at least 6 days

and 4 days rﬂpectwely Su%h previnus findings are sameﬂhat Teaso-
i RIS B HRVHHBI B o ==
differeh ces eg. the detection method,the detection microorganisms, the
extracting solvents and the water temperature,however, both of them
demonstrated the slow elimination rate of the drugs. In the deter-
mination of the drug by H&crackén et al (1976), Silven et al (1968)
and the present study, the results were reported as the diameters of

the inhibition zone of the drug, positive or negative and mcg/ml or gm,
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respectively. In experimenting, the water temperature of the present
study (250-300{:) was higher than of Mccracken et al (SGE] and Silven

et al (1&.2-19.8”{:}.#.5 to the test organisms, both Maccracken et al and

the present study used Bacillus cereus ATCC 11778, but Silven et al used

2 microganisms (Staphylococcus aureus and Sarcina lutea). For the

extraction of drugs from the tissues, methanol/HC1 (98.2) and 0.1 M

cracken et al and the present
study respectively; but"s ‘ : € t describe the solvent being

ﬁsed )

Another poin AT | 1S ths : drug levels (in serum,

muscle and liver) weg evels (about 1 mcg/

t at the administration

of tetracycline in‘Catfi; ’&3 ‘be .:-f_ \ a day, for the purpose of

ml or gm) until 24

the prophylaxis or tHer@py of of the tetracycline susceptible

-f.!rr
microorganisms (MIC < 1 mcgh ively by the large dose first and

the small dose ai s fSunh comment is

pition in mammals (usually

0
%ﬁﬂ%ﬁmwﬁﬂl ﬂn?attems of the drug

levels (in sﬂum muscle and liver) after each adm:.mstratmn, After

o ARARENVIE SRTANYARTS: o

le\rels n liver were distinctly higher than in serum and in muscle,

different from thy

: , 1
2-4 times a day)El

but after the intramuscular administration, the drug levels in serum
were slightly higher than in muscle and in serum. Such observations:
suggested that after the intraperitoneal and oral administration,
most of the drug being absorbed might be transferred to the

liver, before being distributed into the blood circulation, and on the
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other hand, after the intramuscular administration, most of the drug

was expected to be absorbed into the blood circulation, and then being

distributed - into tissues.

The biological half-lives of tetracycline in serum and in
muscle after each administration, obtained from the present study were

slightly different. Such

' ” ated that the drug elimination

t equal.
—J

rates in serum and in

The present Stucehdie the bidlogical half-life (in

serum or in muscle) ofgfepfatyfline obtaisne ter the intraperitoneal
administration was loafles > ‘\ scular and the oral
administration, resSpe \\\ ould be more investigated
for the statistical "sig \ r hough, about 50-60 fish
were used in each adnm ‘ = one half-life (t)%) was obtained,

since, after drawing the b oad from € heart of each fish, the fish

it

was killed :i.mmed' e ‘ scle and liver at the

concurrent time. Wifi  ex X the discrepancies may

be due to the unconm'nlled water eraure,@he different lots of

I |V 1101 1) i} 1l e A
ek [ v P (L)
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Remarkably,none of the biological half-lives of tetracycline
in liver after the three routes of the administration was determined
in the present study, for, the irregularity of the drug levels in
liver (Figure 5,9,13 and Result Conclusion, p. 72.) which was expected
to be the effect of the enterchepatic circulation of tetracycline in

the catfish (see pp. 83-84).
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2. Determination of minimal inhibitory concentration (MIC) of tetracycline

to inhibit growth of Aeromonas hydrughila- strains

Agar dilution techniques were chosen for the determination of
minimal inhibitory concentration (MIC) of tetracycline to A hydrophila

strains, in the present study,for they have four major advantages over

(53)

broth dilution methods.

1. By using beu Eﬁg apparatus, a fairly large
number of strains mg esped g e,.
2. Microb#d]l Leferoftneit ,\vt\\\\ ation can be detected

reri
the agar plates asg€omgapé nat \ oth' medium.

growth on the surface of

5. The medifim Mayf be “supplemented, with whole blood or blood
products to permit tef i ritionally fastidious
microorganisms that ca 5¢-res isfactorily in a clear broth

medium,

dified in a number of ways
in order to permit& @:e of microorganism and
this is quite acceptable as long asgyappropriate controls are included to

s ]k M 5V 03 o e e

¢ o v/
AT A I Ay
suscept r}ﬁjtestihg is the fact that test plates cannot be sub-
cultured easily in order to determine the bactericidal activity of
the antimicrobic. For that purpose, broth dilution procedure are more

ideally suited. . Broth dilution MICs are not always identical to

those determined with an agar dilution procedure.
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The result from the MIC study shows that A.hydrophila isolated
not only from catfish (50%) and shake-head fish (46.42%) but also from
enviromental sources (37.5%) (water and soil in culturing ponds) can )
resist to tetracycline, on the other-hand, tﬂe microorganisms isolated
from humans and recieved from JOM do npt possess this ability. The

resistant strains found in environmental sources may be due to the

effect of the drug contaminated & effish culturing ponds and/or the

migration of the resistant mic : om the fish. The resistance
‘ T— )
may |, result “fr y of thesantimicrobial agents in the

N \ svious works of Aoki and

N

fish culturing.

Egusa (19?1)(54}

It is interesging otit 1at tl \uicrourganisms isolated
from humans and recievéd fren Tf‘ ATE 4SUSC i1: ble to tetracycline.

The possible explanati Wad never been exposed to

tetra:yéiine, before.

The I‘BSI - * T T TR o w—— "'ﬁ

X ] (23
| e@ravinus evidence

* probably carry R-

i"

factors. This assrﬁ:n :

showing that the A onas‘hyﬂrggha&a carry R-factors having matkers of

resistance tﬂlum ﬂﬂ%ﬁ%sﬂ%ﬂéﬁn and chloramphenicol

However, the gg;gin of R-factgrs related.to fish culturing is not

ver map A7) NI 3T IR1INEA Y
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3. Prophylaxis testing of tetracycline against A hydrophila infection in

catfish

In the present study, all of the catfish in the control groups
developed ulcer except 1 catfish in the first challenged group (6h),

Table 11). This catfish might have its own . individual natural

resistance. The catfish w

However, it was shown

to A hydrophila.

The prophyis S’ in the present study
demonstrated that Jtra CyCcli : ent_@: hzdrnmila Fl81

infection 100% within 3 days after,the intraperitoneal administration.

men, <he plotobl ) vk Hhhabls 3o f Rbadon asve th i

nistration 4, 6 and 7 days reSpectively {Table 12). gSuch result closely
BMIEMMﬂ’Inmu m;lg mﬂqﬁ g muscle

{studmd in this thesis) (Figure _15) It could be noticed that the
protection was usually 100% or 0% whereas the theoretical drug levels
were higher or lower thar the MIC of tetracycline to A hydrophila

F181 (0.50 IU/ml or 0.51 mcg/ml), respectively. Therefore, undoubtedly,
the protection was 100% within 3 day after the administration because

of the theoretical drug levels at that time, above the MIC. But the




93

actual protection at d 4 was on}y Fﬂ%, even thﬂugh,-. the mean of the
theoretical drug level at d 4 was .higher than the MIC. However,
the lower limit of the theoretical drug levels at d 4 was lower than-
the MIC because of the .ﬂ‘bs_nrbabi'li;y var_iﬁtinn of each catfish. Thus,
it could be explained that at d 4, there might be some catfish

having the theoretical drug levels below the MIC, causing some catfish

infe?:':ted. In addition, it the fact that the gradually

decrease of the drug 1 site caused some catfish

T—"

being infected for al drug levels were almost

equal to the MIC. might not be maintained
at the high level - microorganisms. It
could also be expl 1.6 and d 7 was found

since at that time were below the MIC,

It was worthnoting "" the same day of each testing (at
d4, d6andd7) ct s¥ity of the treated groups was less

than of the contrdl . ups . ess s ujfcer in the treated

n _‘ pito com::entratmns
TY

of tetracycline. mis finding cnrrespnnds \dml the previous works[ss 55;57)
Lorian et al ﬁjl itory concentration

of annbmt:. Hﬂ Miﬂﬂ:\j t‘t)i balance in favor

of th /-]Sana pe ﬁzrteria also
demanstqate eﬁ?m : ﬂﬂ:l detected at

m:ch lower concentrations than those required to inhibit growth in
Lroth. (55 56,57)

grnups mY '.I'.‘BS'I.I.]. i ' ()
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