CHAPTER 2
REVIEW OF LITERATURES:

A. CEFTRIAXONE

"History 26

Jn 1945, Brotzu disecovered that moulds of the species of

Cephalosporium acremonium#possesed a remarkable antibacterial activity.

The most stpiking prépertils 6f/ this. antibiotic was_its stability in the

presence of befa—lactamase'produced by Staphylbcoccus aureus. Abraham

and Newton described the chémical stricture of this penicillinase-stable
' 26 "\ 1

» compoﬁﬁd_named_Cephalosporin o in»1961: .
The baéic structure Qf‘this ﬁew antibiotic was the 7-amino
éephalqspcfinie aéid (7 ACA), ~ A greatlnumber ofisémi;synthetic deriya-
tivesrwifh.substitution in poSition_S or'7\of the beta;lactam riné (see
figure 1 pagelk).led in the 1960s to some much more actiye/ cephalosporin
derivafives; such'aé cephélothiﬁ andvcephaloridin. Dérivatives with g
:“brééder spectrum, ie.-covering_a wide_range of Gram«positiyé»and Gpam-
Qegativé péthogens, weneé de&eibped in'tﬁé'éafly 1970s, among_fheﬁ,
éefazolin, éeféroxime, céfaméndélévand défo#itin; Tﬁéée ére éhé éecéﬁd
generation drugs after the first mentioned above. Between 1976 and
1978 ,~a seriessof=more potentiderivati#es, with a, gneater stability'in
the presence'of beta—laéfamases of Grai-negative rods 'than préyiéus
cémpoundé, were characterized by the aminothiazol-methoxyimino-acyl side

chain on position? : cefotaxime, cefmenoxime, ceftizoxime, ceftazidime
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and ceftriaxone, the third generation cephalosporins (already mentioned'

in page 6 chapter 1)

Ceffriéxone was synthesiéed by Rigﬁer_in 4978, Thié nev cephalo-
sporin has.a 6-hydroxy—2—meth§l~5—oxofas—triazin—3—thiomefhyl side chain
in position 3 (see figure 2 page 135 which' adds to the properties |
mentioéed above a greater pétency_thaﬁ any bfe—e*isting antibiotics
'-against pathqgens such as Neisseria Eé:’ Haeﬁophilus ég, and Profeus-.
mirabiiis. This cephalosporih has' a vgry_proloﬁged persistégce of the. 
unéhanged active antibiofic ig' ghe human 6rgani$m, especially at the site .

of infection,

Ceftriaxone had been tested-both in-vitro and in viyo for ifs
activity, its efficacy and safety,to bé used%7, Thefe-afe more thanVHQO
pﬁblications of céftriaéone up to ‘the end of 1§82,27 it was. proyved to
be a safe aﬁd_highly actiyve antibiotic. Curremts of clinical stuydies

of ceftriaxone in therapeutic useAkere reported. The followings are

the details of ceftriaxone in eyery view.

Chemistry.of Ceftriaxone

Ceftriaxone is a new semisynthetic cephaloéporin with specific
side chains.. It is_the new aminothiazolyl—oxyimino-acetamidd-éephg—
losporin which is different from other cephalosporins in the mature of

_thé substituent at position 3 of the nucleus (see figure 2).
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Figure 228. Structuré of CeftriaXone Sodium'(Ro Bf9904)'
Ceftrlaxohe's chemical name, ‘ . ‘ _
| (2)-(6R, TR)-7- [2 amlno -4~ thlazolyl) -2~ (methoxylmlno) acetamldi'
_3-.{ C (2 5 dlhydro -6= hydroxy 2—methyl 5—oxo«as—tr1azln 3—yl) thlo]

methyq.} —8—oxo+5—th1a-1—azablcyclo [H.QWOJ oct-2-ene—2-carboxyllc

. acid disodium'salt.29
‘Mblécular formula30 ;0 @ H N Na, O SA
_ PE——= e ——E
Molecular weight?o : 598.5 .'

Cefﬁria#one deiﬁmvié_é faintly colgured crysta;line compound,
- The so;ubility is e%cellent in water,_fairly gobd in-methahol and poor h
in ethanol. In a i2 % solution, pH ranges from.S.O.to 8,0 and a 10 %
'solution gives a pH range of 5.5 to 7,5.

' The thrkespKaryalues ave between 2+0 and e B N 2

Structupe-Activity relationship

. Thehyaminothiazole=methoxyming-acyliside ,chain isyresponsible
for the good beta<lactamase stability of this preparatioms The absenée
of a methyl-tetrazol thiol side chain means that alcohol tolerance is

unaffected. 1In this, ceftriaxone differs from lamoxactam, cefamandole,'
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cefoperazone and some .of the newer cephw osporlns, in whlch the presenco
of this side chain can cause an effect similar to disulfuram after

administration of alcohol30 (see figure 3).
Figure 3 The newver cephaiosporins'with a methyl-tetrazolthiol
side chains.

OCH} ¥ ’
.. HO C+l CO-NH_— N—N -moxalactam

COOH Cfg CH s_L\ /J (lamoxactam)

: CH3

<‘To

)

|
T, Hs

C

"HO €H-Co NHj;r A\
) cef a
_ ) ~/ NH \W//\CH SL\ /J operazone

The hydroxyl group in the triazine remmant, which forms and
enolate, enhances the penetrating ability of, the substance, particularly
. [ ) : \ .
against.gram—negati&é micro organisms and is résponsible for its long

elimination hdlf life.30’31’32

Composition and/stability

Ceftriaxone is presented in the form of the disodiim salt, The

®

contents of the vials of Rocephin are indicated as the amount of the
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co : - .. 337
active ingredient, ceftriaxone, present in the form of free acid,

" The skelf-life of'the‘dry'substénce is two years when kept below 25° C_.03

After reconstitutioﬁ, the solution remains stable for 24 hoﬁrs'
at 5% ¢ and for at least 6 hours at room temperature without loss of

activity.33

Antibacterial Properties of Ceftriaxzone

'_Ceftriaxone is~a Broad*spectrum - antibiotic kith remarkaﬁlé
_'aétivity against most.Gram—negétive bactepia, including those resis;

tant télcefurdxime, cefamaﬁ@ole, cefoxitin, and ce_fazolin.33 Thé
aﬁtiﬁacteriél propertieé of égffriaxone were ihvesfigated both iﬁ:vitro ”'
apd in Q;vo. It showed a good aéti&ity'againsf’Enterobacteriaceae and-
Gram-positive cocci includiné' | |

Streptococgus pneumoniae,

_ ' : [ LW
S. _ Pyogenes, except' S, faecalis,
and while " Haemophilus infiuenzae

Neigeria gonorrheae and

E; méningitidis were extremely

~

susceptible to ceftriaxone (also see table bp, 19)-

Bactericidal propevties of ceftriaxene were comparable to those
of moxalactamsq and cefotaxime,28 the new_third generation cephalosporins,

These agents are active against the: following organisms ;-

Escherichia coli |

Klebsiella pneumoniae ,

Enterobacter aerogenes ,

. Citrobacter species

013140
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P. o inconstans ,

Salmonella'Species s ‘and

' Shlgella Species while ceftriaxone 1s the nbst actlve

_compound agalnst Proteus mirabilis (see tab1e 6p 19)

' -The majority of vEnterobacter‘ cloacae .

Morgahella SpPp. . and

Proteus vulgaris . were inhibited but a few

were res1stant because of B lactamase hyclrolys::.s.B’+ The'comparatiVe

studles of ceftrlaxone and other antlblotlcs in Vltro and in vivo wvere

Adone by Angehrn28 and#Neuy ét 'al-5 and many other'lnvestlgators.?6 »37,38

Ceftriaxone showedfbetter therapeutic-efficacy'in_mice against

~ Pseudomonas aeruginosa than fcefotaxime, cefoperazone, azlocillin and

. iqqs 28
p1perac1ll_1n2 although it has ]ust only moderate actlvlty agalnst the

'microorganisms (see table Ot 9)

Ceftriakone is slightiy less actiye than other cephalosporins

.against Staphyilococcus-aureus but‘;as:extremelyAactite dgalnst pneuev
_moooeci ahdhbeta—hemolytic:group'A and B Streptocoeci, which were |
inhibitted‘at 0;12.ﬂg/ml and O;Osipg/ml respectively.37 In the.39
_gentam1c1n resistant’ stralns, in Spaln, ceftrlaxone was- somewhat - lesseu

actlve than cefotax1me.37 (see table~5p.18f),

The -followings are t'he :L_ab'oratory results of the in yitrofand
in yiyo act1v1t1es of ceftrlaxone obtained from varlous 1nyest1ga—'i
. 8 ‘
tion 23328,36 37 »38 and some more datae of the drug effects on the

Gram-negative bacilli were showm in table 12 ., 14 and 15



Table 437 (in vitro)

Susceptiﬁiiity of different clinical isolates to _ceftriaxone

17

Organism

(number of strains)

T

Cumulative:pércentage inhibited at

-

<0506

. 12

0425

8.5

1

[

8. s 132 64 - [128

' céncentration (pg/ml) of ;

Salmonelia spp.(85)

Serratla marcescens (i)

. E. coli(19)

Ps. aeruginosa(19)
H. influenzae(22)

Enterobacter cloacae(2)

8. aureus(47)
Pneumococcus(17) .
Beta;hymOIYticlgroup A
"and B streptococci(9)
Viridans ‘
streptococci(1)

69.u%
63.1%

95.6%
1008 *

76.4%

100%

3148%

100% 4

100%

97.6%

100%

100%
61.3%

90%

 [100%

72,3%

100%

18,19 26,3% 52.6%

05 7'7%

SB,uﬁ'ey.i%

98%

100%

100%

BN
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Table 537

- (in vitro)

Susceptibility of 39 gentam

I

. Cumulative perce

Drug :
<0:25
Cefoxitin
: befotaxime 118.7% -
.(Rocephin)‘ u1% 56.3
Amikacin | 2%

AULINENTNEINS
RININIUNRINYIAL

- . b8
to different antimicrobials :-
nhibited cen!ration((ﬁg/ml) of :
16 32 6Y4 128 .| 256 | >
W : 35.8% : - 138.4% [100%
81.1% | 8, ' 7,3% |93.4% 100%
. 2% - 87% | | 89,5% 100%
, 176, 0% |79.6% | 89.6% | 100%
—
P
LA

8L
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Table 628

In vitro activity of Ro 13-9904 and other B-lactam antibiotics

(MIC, pg/ml) from Angelrn/Probst.

59

Ro 3 -cefotar 'cefopefa— fcefa— .pipera¥

Organism - 13-9904( xime zone | Zoiiﬁ cillin
E.cloacae 47 1.6 1.6 643 >100 ©12.5
E.coli. 1346 04003 " 0l003 || 0.05 0.8 0.u
~Eicoli 25922 0.08" " 005 0,2 1.6 1.6
H.influenzae 11 0.008 4 0.012 | 0.05 1.6 | .6.3
H.influenzae 4347 Q#0064 (£ 0. 012-{==0.05 6.3 | 0,025

© K.pneumondae 418 0.4 Al b.os5 0.8 3.4 | 12.5

. N.gonorrhoeae 5 ofooge | 07003 { 008 1.6 | 0.0
N.meningitidis 13077 #0.0016/f 0.003 [ ‘0,04 N\ 0 0.02
P.mifabilis 2117 04006/ | 0025 | 3.1 12.5 p100

~ P.vulgaris 1028 3.1 3.1 12458 100 25
f.agruginosa EA 3u 6.3 ._ 1245 6.8 >100 3.1
P.aeruginosa 143724 | 12.5 25 6.3 >100 - 6.3
P.aeruginosa 143811 6:3 ; 6.3 - B3 >100 . 6.3
P.aeruginosa PA 791 3.1 6,3 1.6 >100 1,6
S.marcéscens70147 0.4 0.4 G >100 | p100
S.aureus Schoch 1,6 0,8 3.1 0.2 | 0}4
S.aureus 887 3.1 | 1.6 3.1 o | 100
S.faecalis 6 p100° .. [>100 . 100, . 50 3,1
S.pncumoniae (BA 0.05) -0 okos Q) o5 0324 £0.1
S.pyogenes 15 0.0% 0,05 0,8 T. 0.2 0,2




Table 7°°  (in vitro)
The effeét of increasin

(mg. per Litre)

Microorganism

B-lactamaseg

B-lactamase

* K.pneumoniae

S.aureus f-lactamase

- g 1v .“-‘ | :

minimum inhibitor

| B-1lactamase -po ti@fj -

cefoperazone
10° 10’

1 2

2 512

1 e
1 1 |

2 4

AULINENTNEINS
RININIUNRINYIAL

y. concentration

. .cefotaxime

oc
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Table 828 (in vivo])
Pro‘gecfive activity of Ro 13-9304 and o"cher B'—lactani_s antibiotics
(ED

agaiﬁst systemic infecfions- of theAm se s mg/kg sub._ cut. x 2)

50!

- ‘Qrganism -. o ' , 'A ' “W fa’zélin Piperacillin
E.coli 1346 0.00 |- | 0.07
E_.-Eneumonia.e 418 8.6
g.mirabilié 2117 15
S.vulgaris 1028 25
i.marceécens' 7Q147 >50
_S_.aLuregs Schoch - 1.8

g.pﬁ'emoniée BA NT
§.§yogenes 15 0.22

Compounds were ad isfered 1 infection (except

against § .pneu.moni , m—"&' tested.’

e

]II - | g
ﬂﬂﬂﬂ]‘l’lﬂﬂﬁ“ﬁﬂﬂi
quaﬁﬂim URIAINYIAY



g -....“‘_': omonal s&f the mouse (EDSI'O’ mg/Kg s.c. X 3)

.-razone azlocillin | jpiperacillin

- 22

28 :
Table 9 8 (invivo)

Protective activity agé

Strain

3
"i;
é
'9
;:'fr
"/

'P.aeruginosa

BA -34 | 28 s 50
143724 | - 38 117 ‘iu‘_
143811 U 2 | 2

PA 791 8.5 e : ] e

ﬂ‘lJEl'IIVIEWI‘ﬁWEI']ﬂ‘i
Qﬁﬂﬁﬁﬂ‘iﬂlﬂﬁﬂﬂ&ﬂﬁ&l
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The pathogens which are moderately sensitive and resistant to

ceftriaxone in vitro were Shown in table 10 and 41

Table :l.()_33

‘Pathogens which are moderately sitiye tc ceftriaxone

MiC g0
P_ath:O gen ug/ml
' g.epidelj_m?idis , . 25

S. féeéalis_ {group D, 128.0
Listeria m—onocytogen‘es 25.0,
Ps. aefuginosa | 64.0
Acinetobacter spp. 64;6
Chiémydia SPP | 16 0

Bacteroides spp .

Table 1133

.MJ...CI‘é)olrgan |
i
{I

Ureaplasma urealytlcum

fﬁfﬁﬂﬂ?‘i’lﬂﬂ‘ﬁwmﬂ‘i

Fungl | - ‘ | o o/ ,
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Effé%ts of ceftriaxone on Shigella

There are soﬁe useful reports of the drug's effect on Shigella,"

these were obtained by the following inm i Je

Shelton et al had reported the in ;‘i"‘hsieptibility of 9i

which were iso-

latéd from paediatric’

The MICs -
-of éntibioticé tested a and 13
Ceftriaxone, g "‘:tion cephalo-
sporins available in T : £si :;?' . cef ‘f:; ‘ é\ éd the best in

A

g

. Cumulative % Inhibited
»
o

»
o

0.031 0.125

MIC Gx! m.l)

- FT&I")? ?T’?Jﬂ REINT
ammmmumwmaa



Table 12°° o | o : R R T -

MICs-of antibiotics tested against various Gram-negative baéilli, Shelton et al, Dallés,
Texas, USA ‘

S No.of’ o - Modal MIC (ug/mld.. _ A
Bacteria strains — ' e — : — . '
tested- LY Ro .+ ©TX |CET CEM “GEX . GEN KAN AMI NET  AMP
Salmonella spp. BT 0.12 .06" 0,06 12,5 0.62 40 _ 1,25 5 2,55 0,60 0.60
Shigella ggg:zampici; 44 0.06 0,046 40,03 Y2.5  2.5:5 6 = 4,25 5. 5. 1,25 >20
llin-resistant) ' / f'r | _ N\ - N :
Shigella spp.(ampici- 50 - 0.06 o015 Joj03 2,80 N0331% 25 1,25 5 5 0,62 5
1lin-susceptible) A , E _ , _ . '
Haemophilus spp.(B- .33 0.03 04004 0,08 1,257 0,81 0,31 NT  NT NT  NT - 0.31
lactamase-negative) . F | - i\ S .
Haemophilus spp.(B- . 27 0,015  #g0.004" £0,04 " 0162 0,31 0,31 "NT ° NT NT - NT
lactamase-positive) ' ' ' ' ' " R IR |
Gonococci(B-lactaQ 25 0.008-0.015 - 0.008. €0.08 0.31 NT L ‘0}Q15~NT ~NT NT . NT
mase-negative) .‘ = , o , , _
P.aeruginosa .81 . B-16 - 160 - 45 NP ND NT  NT  NT NT  NT
Coliform bacilli . .87 0,08 - 0,03 0.06 2,5 1,25-10 2,5 >1O >20 2,5 210
(aminoglycoside- C . : ' ' '
resistant) _ ) ‘ . _
Coliform bacilli 116 - 0.06 0,03° 0,06 2.5 0,62 5. 1,25 5 25 0,31 2.5

(meningitié strains)’

Ly, Moxalactémj Ro. Re13-99043 CTX cefotaximé; CFT .cefoxitin; CFM cefamandole; CFX cefuroxime? -
. GEN gentamicinj KAN kanamycinj AMI amikaciny NET netilmicing AMP ampicillinj NT not tested,


chula
Typewritten Text
25


Table 13°°

MIC for 90 % of strains (Shelton et al)

. 26

(meningitis strains)

0.25

.

20 .

No.of MIC (pg/mi)* 4
Bacteria strains :
. tested LY Roo" CFX GFT CEM .CEX  GEN ~ KAN  AMI  NET . AMP
Séimonella Spp. . 49 | 0.12 0.06. 05, 08 5 .T2.5 10 5 .5 5 1,25 2,5
Shigella spp.(ampici- 4y 0,25 0403 & 0.08 5 10 5 .25 10 10 1,25 >20
.llin—resistanf) N | & | _ ' o :
Shigella spp.(ampici- = 50 0.25 40,03 fo 08 5, De N, 5 1,26 40 5 1,25 5
1lin-susceptible) . 9 \ - v . - . :
Haemophilus spp. (8- 33 0.03 0.008 foj08 2.8 0,2 0,62 NT  NT AT NT.  0.31
lactamase-negative) . ‘ P4 '
Haemophilus spp. (8- 27 0.03 <g.008 <0,08° 2,59 9,62 0.62 NT NT NT NT- 10
lactamase-postive) ' . ; =¥/ . | ‘ . ,
Gonococci(p-lactamase- 25 0.06 0,008 5pe - 0; 9% : NT 0}16 - NT NT NT NT . NT
negative) ' | — ; . .
P.aeruginosa 31 >16  >16 . >16 NI NT . NT  NT - NT  NT NT - NT
Coliform bacilli 57 .02 <042 ‘0.4 10 . >20 20 . >A07 ' >20 5 . >10  NT
(aminoglycoside~ -
resistant) ; ‘ ,
Coliform bacilli 116 0,06 20NN >20- I 2.5 5 0,62, :>20

% ’ ‘
- See Table 12 § footnote ,

9¢
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The other reports of ceftriaxone actiyity against 10 strains of

My . (25) ‘ 23 _ |
shigellae were done by Angehrn et al and Lolekha et al as shown

in table 14, 15

Table 142>
The. susceptibity of "Shigella and, some othep‘Graanegativé bacilli -

to ceftriaxone as repbrted by Angehfn et a_l.‘14

MIC range 50 % MIC - 90 % MIC

| Qrgénism(po.ofi compalll » | |
" stragins) e o F s/ rah AN\ Cughml ) “(ug/ml)
 P.yulgaris(10)  Ro a@-99gh / fo.or2-1205 . 0.05 . 1.6
- | " cefotafimef J0.025-1248 | 0.2 . 1s
Ce furoximie 11625100 .« 12,5 >100
Cefoxitdn 1 “ Ma6=25 % % L8  12.5
Cefamandole  ...0,8->100 s 6.3 100
Cefazolim /J°v3.4->2000 & 100~  “»100
Salmonella sp.  Ro 13-9904 *<0.012-0.4 . 0.05 0.2
() . Cefotaxime  €0.012-0.2 - 0.05 0.2
B ' Cefuroxime —— TE el = 3.1
- Cefoxitin 0.8-6.3 1.6
Cefamandole 0.1-1.6 “os 7 o.8
* Cefazolin Lv 0.8—1.6 v E 1.6 o 1.6
Shigella sp. . .Ro 13-940F . .£0.012-0.2.~ - +0,. 05 0,05
(10) - U Cefotaxime | x0.0n240,2.) | 0.05 | 0.05
| Cefuroxime 0.4-3.1 1.6 3.1
- Cefoxitin 1.6-12,5 = #=n3,1 6.3
Cefamandole 0.1-6.3 [ 0,4 176

Cefazolin 1,6-12,5 1.6 6.3
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Table 19
The susceptibiiity of bacteria to ceftriaxone, reported by

Lolekha, S. et. a123, Ramathibodi Hospital Thailand,

Organisms 4 MIC (ug/ml) :
(no. strains tested) Range MICso MICpy
Escherichia coli (60) 0.008-0.125 0.029 ’ 0.057
Kliebsiella spp. (50) . 0.016-8.0 0.043 1.58
Enterobacter spp. (27) 0.0084.0 . 0.035 - 1.58
Proteus mirabilis (26) . ’ <0.008-0.008 0.008 ©0.008
Indole-positive Proreus (23) 4 4 0.008-0.062. 0.008 0.02
Shigella spp. (40) 0.016-0.125 . 0.022 0.03
Salmonella spp. (24) 4 ; 10.031-0.5 - 0.046 " 0.288
Aeromonas hydrophila (29) 0.0164.0. 0.034 : 0.814
Acinetobacrter spp. (19) i 2:0-32.0 11.62 24.34
Fseudomonas aeruginosa (45) - 120-128 1399 30.8

Staphylococcus aureus (55) 2.0-32.0 AN W84 " 3.85

Mechanism of action of .Ceftriaxone

Ceftriaxone, like,other more recent cephalosporins, shows a

.strong affinity for the,ﬁenicillin;binding_proteiﬁs (PBPs).qo’41

Blockage of these substances causes filament formation and eventually
lysis of bacteria. Ceftriaxone induces filamentous /transformation of
bacteria at subinhibitory concentrations and exerts bactericidal activity

at levels that are not significantly above the MIC._ql

'y n | &
‘Synergism and antagonism

The combination of ceftriaxone and an amino glycoside has a .

markéa éynergistit effedt” against $thdinssdich @s|PEedddmonss aeruginosa

and Streptococcus faecalis. When ceftriaxone is Combined with genta-
"~ micin, netilmicin, tobramycin or amikacin, the MIC.is reduced from _ -

> 16 pg/ml to.-¢ 8 pg/ml against 14 of the 21 strains of P, aeruginosa.33
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The antagonistic reactions of cefoxitin on ceftriaxone and other

'cephalospofins were noted, particularly, it completely inhibits the

action of ceftriaxone against P. aeruginosa and Enterobacter cloacae.

Stability to B—lactamaseslu

" Ceftriaxone is‘very stable to warious type of B-lactamases as

i4
'shown in table !5-)
_ 14
Table I5-1

BJ_ammzsc stability of «Rocephin> compared with other cepbalosponins and penicillin G

Species Relative rate of hydrolys:s Refe-
: i rences
3 - o = v » :
E 2 = \s = £E E
& =t = ‘'c o2 x =<
O @ ‘G o s [ ]
= 3 Brkis 5 = & & &
a> 5 -3 o b1 8 ]
Citrobacter freundii 43 I 0 100 910 12 0
_Ps. aeruginosa 143738 1 0 - 100 526 0o o0
E. cloacae 908 la 0 100 800 00 0
P. vulgaris 1028 Ic 920 100 L 1,000 2,000 450"
Ps. asruginosa:SH v 0 100 500 <l 0
E. coli R . TEM <1 100 .21 1 <t
K. pneumoniae NCTC 418 11 0. 100 - 3 o 0
St. qureus 887 _ Peniciliinase . 0 100 y -0 0 0
4 B. fragilis Cephalo- . ~
" sponnasc - 128 100 140 .76 0w
3. marcescens Cephalo- . ) )
© Sporinasc 8 100 125 0

ips s R .3
Antibiotic sensitivitystesting 3

‘From.the\basis of the MIC values determined for 61 clinical
isolates and comparison of plasma-and connective tissues concentratior

after administration of standard doses of 1-2 g éeftriaxone, the



bacterial sensitivity vas classified as follows :-

MIC § 16 ypg per ml ; sensitive
MIC 17 - 63 qg per ml :  moderately sensitiye -
MIC 3 64 pg per ml  : |residstant

The ceftriaxone dises containing'SC g per disc are ayailable in
. fhe agar aiffusion test. The diamete? of «the inhibition.zones obtadined
with these disce can be cérrelated with the'miniﬁum inhibikofy concen-
trations (MIC) determided.  The relationship ;s illustrated by tﬁe

- - ' ,

" regression curye Shown in £igure Y,

F

On the basis of the above-mentioned limit values for the ranges
of sensitiyity, the pathogens tested using the dises can be rated as

follows :-

_ inhibition zone diameter| - interpretation -
(mm )+~
16 sensitive
13 - 15 . moderately sensitive -
- £ 12 | - resistant

Thellimit yalﬁes 6f‘16'aﬁd 64 HE per‘ml, détermined ﬁy various:
criteria.and mgthods, arevhigher than fhe usual yalues obtained fqrjthe
other cephaloSporins;' Thé.feason for this is %o be fouﬁdvin the lexcep-
tional pharmacokinétiés»of cefériaioné. 'Twenty—four houré after

administration of the standard doses of 1 or 2 grams ceftriaxone
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(Iy or IM), concentrations of 20 and 40 pg respectiyely of the unchanged

) - PR . < . - G
substance per ml can still be measured in plasma or interstitial fluid, 2

The long duration of such high concentrations means that

pathogens only slightly sensitiye in vitpo (with higher MIC yalues),

for example'g, aeruginosa amd  Ace&tobacteny cam also be inhibited, The

differences in range of-bacterial sensitivity between ceftriaxone and
other cephalosporins make itsinadmissible to substitute sensitiyity testing

of other cephalosporins byithe diffusion and"dilution,33

i 501 ’ 4 . Pathogens . Nuhbcr

T - Aw -~ o £ coli
w -, e . e K pnecumoniae
| Enterobecter sp.”
Citrobacter
Acinetobacier
Serratia
Proteus sp.
Haemophilus
Sir. pyvgenes and pnewmoniae
St. aureus
P. orruginosa

. Sir. faecalis
. ] BP B

. 1 . L .
s Therapeutic concentrations
M, < obuwained afier administration of

1S N a

e
e
80 «aqb

e v e

. -
Woad s OO AT

P

ig 2%

«
i

Moderate | Resistant
sensitivily

Sensitivity

A 16 mm ) ’
. 12 mm i i \\

s UN LB ek I T A T =T UMW
XDI0.0008 0L0U16 0.003 0.006 0.012 0,024 D49 Q0% 0.1%5 1039 678 1560 312 a2 125 257 s w200

/

Diameter of inhibition zones

o
LS

Migimum inhibi'lory concenifation in ug/ml 16 ol
Figure 1.y | Regression eurvesfor (Rocephin) (30 pg digk) on
DST agar.  Breakpoints (BP) determined on the basis of (Rocephin) -

concentrations in interstitial fluid after administration of 1 or 2 g iwv.
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Clinical efficacy and tolerance of Ceftriaxone ; L. Havas et al
have anaiyzed~ the literature of the clinical efficacy and tolerance of

ceftriaxone in 3,961 cases.27

Eighty?one papers @eal it nical ‘indings‘obtained in

K , B * 7' > basi€ of literature suryey 6n the""
efficacy and tolerance. x> . > @as inyestigated in
. e -in 71 trial |

'f:i 55;;;h' éenters are»

non comparative and
centers in 21 count
shown in table 15-%

27 .
Table 15-~2

Distribution of ce

1
2
Ll'.. ..
5
6
7

Belg‘

ﬂﬁﬂ?ﬂﬂﬂﬁﬂﬂﬂﬂi

,_ Finland

’Q Wfﬁﬂﬁﬂ‘i&! NM’TW]EI']E'I EI

total i 71
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Of the 3,961 cases reported,
2,832 patients were treated with ceftriaxone and

1,129 patients received reference drugs.

Approximately 20 % of the patient receiyed ceftriaxone for severe, life
threatening infections such as.septicaemia-and septic conditions or

meningitis; ovne-third for severe urinary tract or respiratory tract '

infections, including pneumbni@; 10 % for pre-and post-surgical infections;

' ; 2
and more than one quarter for gonorrhea see fig 5, s

" 3.3% Genital infections and NGU {n=94) 2.6% Bons and joint infections {n =~ 73}

3.4% Skin and soft tissue infections_
— {n=295)

RTI{n = 203)__

1.4% ENT infections {n = 38)

1.3% Chancroid (n = 37)

0.3%Varialn=19)

Pnedmonia {n = 208}

N

Meningitis [n = 250} Gonorrhea (n= 769)

Pra- and postsurgical
.infections (n = 278)

UTI_ {n=477)

Septicemia and septic
conditions {n = 301}

Fig "1

Analysissoef the main indications~and-numbers of

patients treated with ceftfiaxone}(n =12,832),

The therapgﬁtic,efficacy of ceftriaxone'was assessable in 2,715
‘patients who received the antibiotic¢ for 21 different infectiolis diseases -
(Table 16). Most of the patients were treated with ceftriaxone alone;

some others suffering from severe septic conditions received a combi-



I'ABLE 16

Patients treared with ceftriaxone, gmuped according to mdtcauon {complled from 81 publications and presentations)

.Nd. of

No, of:

2,715

Indication Results Success rate
' . pavpers tre.ated " evalyable ++ ot (9) - ? (‘::ng;z:l::)d
paticnts patients
1) ENT infections I8 38 38 28 9 - 1 - 97%
2) Respiratory tract infections &8 203 202 128 - 56 7 11 1 91%
3) Pnéumonia 20 208 . 194 138 41 2 13 14 92%
4) Urinary tract infections 304 1497 475 378 58 2§ 147 2 92% -
*5) Gonorrhea 11 769 690 679 2 - 9 79 99%
6) Urethritis (nongonorrheal) 2 74 74 63 - - 1) - 85%
7)" Chancroid ) 12 131 37 36 - - 1 - 97% .
8) Prostatitis, orchiepididymitis - 2 4 A T 3 1 = - -,
9) Genital mrcctlons : ' j 3 16 15 14 - - 1 .
10) Pre- and postsurgical inf, (surg./urol. /gyn )- 10 206 204 172 13 - 19 ° 2 91%
11)  Bone and joint infections 9 73 j, ! 59 s - 9 - 88%
'12). Peritonitis (local and gen.) i 5 43 41 33 4 - 3 | 2. 90%
13) Abdominal abscess, empyema 4 18 18 3 6 - 4 - ‘
14). Biliary tract infections e 1 11 | I - -
I5) Enteritls, diverticulitis R Z % 2 2 1 1 - - - .
. 16) Skin and soft tissue infections - 14 95 95 - 68 16 - 11 - 88%
17) Scpticemia and septic conditions. 21 289 278 245 4 -5 14 Il 93%
-18) . Endocarditis, pencardms e 2 1 1 - - - 1
19) Typhoid fever 5 10 10 8 - - 2 -
20) Meningitis IS 250 - 250 170 23 = 51 - 1%
21) Varia m— 7 3 3 - - - 4
Total

34.
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nation of ceftriaxone plué aminoglycosiées. In gonorrhea, ceftriaxone
was adminiatered in a dose of 32-5Q0 mg as one-shot therapy. VIn the
other indications the daily dosage wvaried between‘250 mg‘and 4,000 mg
-giyen mos:cly onc‘e or twice daily by IM.. op TV, 1nject10n or in IV,
infusien ~The duratlon of .therapy varied between one and 182 days, in

: e 27 : ' ©
most cases ;astlng 1-2 weeks, : — .

The;criteriai for sutcesses Qfery good op good results) wefe
disappeareece of or impfovement in/signs andlsymptems of the infection
with or without reinfection duringithe pesf—therapy_follow up'period,27

The result wae considered moderate - the initial patﬁogens Qerel |
ellmlnated durlng therapy but recurred durlng the follow up perlod
'Failure' denotes an unsatlsfactory response, . to therapy

The success rate for patdents treated with ceftrlaxone ranged

in the main indications from 77 % (menlngltls) to 99 %.(gonorrhea) and

: D27
" these are shown in table.47
b )4 '
TABLE l 7
Succe.r.r rate {very good and good re:qu/ of cefrrmxone therapy in the main mdxca-
tions
Indication _ . Success - "No. evaluable-
- . rate . patients
Memngms ' T 77% A 250
Urethnitis (nongonorrhea]) . . 85% ' 74
Bone and joint infections | . 88% 73
~ Skin.and soft tissue infections . 88% . - 95

" Peritonitis'(local and gen.) - . 90% 4)
Respiratory tract infections ‘ S 91% : 202
Pre- and postsurgicalinfections N 9%, 204
Pneumonia ) 92% = | 194

"Urinary tract infections ; . _ 92% 475
Septicemia and septic conditions : 93% . ’ 278
ENT-infections . S 97% 38
Chancroid - | 97% ' 37

Gonorrhea _ ] 99% ' 690

1 171,00 4%
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R 24
TABLE 18 .

Open comparative trials: ceftriaxone versus drugs for co)npari:on. Clinical resultsifrom individual papers

Indication Class of anliblolicsA Author(s) : - Celtriaxone group . Group with drugs for comparison -
. No. of : Therap. Success® Generic names of No,of  Therap.  Success®
- . Jevaluable| result: rate aptibiotics . - evaluable result:  .mate
' . cases success® - s cases success®
 Meningitls ' aminopenicillins  Cadozetal' 163 11 68% . “amoxiciin 137 17 6%
Preand  chloramphenicol ‘Haurietal? ' 47 .. 40 ° 85%  thiamphenicol 48 34 %
ot pial lenning ctal®® W eh 27 96% ' cofazolin. 30 24 80%
cephalosporins Kamlot*®" P, 200 200 100% | cephalotin 19 - 16 84%
S Sequeira et a1.” / 20 43 19" 95%  cephalotin 20 17 85%
placeblo  Childsetal ! 43 41 ° 95% ° placebo : 49 34 . 69%
Pnecumonia tetracycline Pichler et Y R 2) 19 ' 83% doxycycline . 22 17 1%
Bronchitis nminopénlcimns‘ Seysen® Wy G 4~ 145 70% amoxicillin . 15 1 47%
(chronic) aminopenicillin ' ' # § i : 4 ampicillin 10 . oo
or " . Chibanteetal® - 1 29 94%  or : 15 15%
cephalosporin =~~~ _ = cephalexin = 0
ccphalosporins Montanari et al,3 =20 g 955 ceflotaxime 20 . 85%
v aminoglycoskles  Pesventoctal — 29977 calomiein 30 28 93%
. (conti_mjcd)
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TABLE 18(continued)

Indication Chssbfaniiﬁiolics Author(s) ’ AXONC P , ’ " Group with drugs for comparison

W Generic names of No. ol . Therap. Success*
4 . antibiotics © evaluable resull: | rate
uccess - cases - success® °
uTl - Bernstcifilla : : genlamlcm 3 2 0 59%
(chronic) ’ . 1 tal® 3 0 . ! 7 - 20 9 45%
aminoglycosides Zattonl ¢ 0 y ] 9 20 17 85%
‘ Seiler et al. . | 23 l\ tobramycin .23 12 52%
cephalosporins Childs et ¢ . 39 fazolin : 42 12 - T6%
Gonorrhea penicillin procaine penicillin G .
+ + - 27 25 93%
probenqcid ‘probenecid’ : :
cephalosporin cefoxitin
+ - Zajdowicz et ¢ + Co 45 44 98%
probenecid ) _ probenecid )
o Rufti et al.* ] . - = 4 S 100% spectinomycin 39 38 97%
aminoglycosides - 2 d o . ;
Rajan et-al. 98% kanamycin . 18s 170 . © . 92%

*success = very good and good results

-
Y Y

o
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(27)

Tolerance of ceftriaxone

The local and systematic tobrance of ceftriaxone could be analyzed
in 2,832 treated cases, The incidence of advefse reactions~obseryed
dﬁfing treatment of ceftriaxone (bﬁt without proof of a cauysal rela-
tionship.befﬁeen the advgrse reaction and the medication) vas : hemator
1ogical»abnormalities,_1.8 % o skih reactions, 1,4 % ; gasfrofintestinél

.disturbances, 1.8 % ; various, .8,2 %.27

The main hématolegical @bnormalities, from a total of 52, were
ecsihophiliaf(25 cases) and gfhromboeytosis (15 cases), these side-effects

were laboratory findings:Without clkinieal _symptoms.27

Of 33 cases of skin neactions, most of them,'29, vere skin rashes

or exanthema,

. Of the other sideseffects (92 cases); pathologiéal 1ivéf function
(iﬁcreased enzyme activity)'accounted for 40 cases. The others wWere
bhiebitié (22); &rﬁé'fevér (i2), s§rum éréatiniﬂe:or-blood'urea nitrov.
gen e;évatipn (6),.l§cal pain éftér ;njection (5) and CRe case eécﬁ
of cumarin resistaﬁcg, tachycardia, chills, dizziness; numbness of thé-

lips, sensation of rigor in the back and sterile abscess,27

The majority of the side—effecfs menfiﬁﬁed wére.sligﬁt, and dis-
éppeared{within a few days,'mostly dﬁriﬁg'the course of tfeatmenf"
Interruption of treatment was neééssary in 28 cases (1 %), moétly @ué-
to gkin rash, leuconeutroﬁenia and,,ﬁore rarely, gastrointesfinali |

disturbances,27'
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Summary of clinical efficacy and tolerancé27

The tﬁefaﬁeutic results of 3;961 patients, descfibed in 81
clinical papersg/:£dicate that ceftriaxone is a safe and highly active
antibiotic.27 The once—a—day administratioh is pr&ved to be therptimé;
dogage regimen from pharmacekinetic point of yiewy It may be used and
may givg a very goéd resudit on'treatments of severe septic COhditions,
-meningitis , venereal diSease as a one-shot therapy or as a singledoée

prophylaxis of infectiofl in surgery -and othef'indicéted infections.

Clinical Pharmacolog_y33

The main defféfence betweeﬁ céftriaxone and other beta;lacfam
antibiotics lie;Ain its pﬁarmacelogidal PPOPEfTiBS- The pharmacékineQ
tigé.of the other major B—lacfam_aptiﬁiotics is éharacte#ized by the
eliminétionlby the renal path), mostly. . Then, tﬁeir rate.of elimination
ié dependent to a large exfént of kidney;functidn; and because of fhe'high
-'_clearancé rates, the elimination hélf life is relatively short (0.5 -

- 2.7 hours).28’42

Ceftriaxone is different, ité‘ elimination half life

is about 8 hours, 6"a'substan’cial portion>of it is eliminated via the
.33 ; L - '

bile. The plasma concentration of ceftriaxone after 1 hour of 1 gm -

Iv injection is absut 420 pg/ml.33

_Ip children, plasma concentratiéns of 227 pg per ml. were obtained
15 minutes after IV injections of 50 mg per‘Kg bodyweight (ayerage
-value for 10 children aged from 7 ménths to 2 years), after sifteen

hours the level had fallen to 22 pg per ml, with an elimination_half
33 ‘

- 1life of about 6.5 hours.



Protein-binding33§

The extent of binding of ceftriaxone to plasma proteins-parti-

cularly .albumin- at therapeuntic concentration of up to 650 mg per ml

15,43

is between 58 and 95 %. It is a non—linéar function of plasma

concentration, decreasing as plasmg concentratdon rises, at first

'slowly and +hen more rapidly,”3

Distribution in the body33

After intravenous or intramuscular administration, ceftriaxone
passes rapidly into thefinterstitial fluid and reaches to the site of

numerous infections'in bactericidal concentrations,

In cerebrospinal f£luids of 24 patients with purulent menihgitis,
fhe‘peak CSf concentrations of}#,B 1_1.7 pg/ml were measured aftérvs.hours
after adminiétration of g méaﬁ dose of.46.mg/Kg body weight of céftrié%
xéhe} And after 24 hours, the céﬁcentrétidn;was still 0.7.i20;3-pé/ml.”u’”5

The dfug can pass across fhé plaéentél barrier of pregnénf
‘women,L}6 After giVen 1.5 gm. of the drug in half hour " infusion e?ery“

24 hours, the concen{ratiénrin the amniotic flﬁid remained fairly

constant for 10 hours at 2.2 to 8,2-pg/ml}”6

Ceftriaxone gi?es a'good therapeéptie concentration in the bone
tissues. (>{82 pg/ml after 30-120 minytes of 2 gram IV injection)l*7
Metabolism :
Ceftriaxone is .excreted. unchanged in the urine and in the bile.

‘The portion eliminated in the bile is broken down in the feces by the
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intestinal flora into inactiye compounds.

Elimination

b)

concentration in the 1,5 gm'of ceftria—-

‘xone,the ufine concentr from the Gm to the
: 8-—h— hour and 160 pg/mi ; Fro to the 24E '

hour. 33

Ceftriaxone n, this is
demonstrated by the fact ] y “ d h ct on its elimination

Concentration in = The drug ‘concent'ration in the

_hal\.f—life. The drug is, lomerular flltratlon.

bl.’l.e collected be'tween the 12— and 24— hour after 2 gm administr_ation

yar -
=

was 400 }Jg/ml.

X : )

Total =F’h,— ;
A N

" Figure 6+ Bshows Ch ® ance of ce@iaxone comparing

to that of other cephilo orins, the cefi’axone has lowest total

clearance oﬂ ﬁ%qﬁ ﬁhﬂﬁ W ﬁ (Tﬂlﬁ [RENFES
9 mmnw URIAINYIAY
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w Celmenoxime
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" Celizonime

CeNazidime
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Cefoperazane

Cefonicide
L. Celoletane
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Figure 6‘_9’33.Tota1 clearance of various cephalosporins,

Elawyevccov.. Bl - .. __Sm——pTLCiency)

a. -Renal insufficiency s -~ - B4l e

_'Pinéings in patients with anuria Spggest|/that renal insufficiency

does not necessitate an adjustments of the dosaze as long as it does not
exceed 2 gm daily, Aésuming nofmal hepatid fuﬁétion, the redueced
excretion via the kidneys is compensated by increased extrarenél (ie,

biliary) clearance,so’sa-
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b. Hepatic insufficienczéo

The elimination half-life of patients suffering from severe-

parenchymal damage is not changed be

sc the kidneys compensate this

short fall. No dosage adjust in such patients either.
~ But, in the event of sim hné;:;;g

=nal and hepatic function

disorders, the surveillance of the ion of the druyg is

indicated, the dosage ma

.LH
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ARIAN TN INGINY



LL

- B. Shigellosis (Bacillary Dysentery)

- Definition1 : Shigellosis is an acute bacterial disease of
the intestinal tract with érédominant igvolyement of:the lower colon,
sigmoid}'ahd rectum chéracterized.by diarrhea, abdominal cramps, tenesmus,
and occasionally'féver1and &omiting. In seyere cases.the sto;l-maf

contain blood mucus , and pus.

—.History ; 4Dysenteny has lohg been alsqourge éf military
populatipns'ahd'of groups_living under créwaed.and'unsanitéry condi-
tions. In the American/Civil War fpom:1861 t; 1865‘a total.§f 1,739,135 
so’ld,i(-:‘.rs?:l sufferea from dy sentery, énd 4ﬁ,558 died, There are two “
kinds éf dysenfery, amoebic¢ and bacilléry dysentery, and their real

causes weréAjust been,cléarl&;;distinguished some years'after the

war. The Entamoeba histolytiea was Ffirst isolated from amoebic dysen- -
tery by Lesch in 4875 and the causatiye organisms of bagillary dysentery
‘were isolated by Shiga-in-1898; and by Flexner; Kruse and Strong in

1900.°1

In bacillary dyéentery, Shigella dysenteriae, type 1'(Shiga‘s

.  bacillﬁs), was the mbst commnon causerin the éafly part of thispeﬁfg}y- -
Since then §. 'sonnei“and S. flexnéri, type 2, have emerged as the ?Dst-
:commonly isolated Shigellae throughoﬁt t'helworld.l’51

Bacteriology': -

Shigella is a genus of bacteria in the family of Enterobacteriaeeaé;
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fhe ofganiéﬁs in this genus afe'always called the dysentery bacilli or
‘the shigellae. Shigellae-are non-motile Gram—ﬁegati{e bacilli which.
do ﬁot préduce spores,_capsulgs or gas, There-are-curreptly 34
sefotypéslG’52 di&ided in&o four main groubs, group A, S. dysenteriae;
'grdup B;.§: flexmeri; group C, S. boydiilg énd group D, §3.sonhei,

ﬁach group is subdiyided into numbered serotypes.as sho@n in taﬁle as8.
Table 197027 | '

. The different groups 4and/ types Qf shigellae

. Results in the tests of ' 4
A 4 i T ‘ No, of
Group Organisms 4 T - =
i Lactose - | Manitol Indole | serotypes’
A S.dysenteriae . 1S 1% i Y A-10
! S.flexneri & = . - k! y | 1-6, %, y
c S.boydii - = + y | 2-15
D S.sonnei = + - 4

'-NB.'* positiye test means yielding acia fromvfermentafion, v =_vériable

Cultures of.Shigella .

The organisms are ysually present in large numbers in the

~ intestinal mucous or the feces ifi the early stdge of the disease (first

3 daysls). At 'high\ at mosphenic. temperatures they survivé less than do

salnbnellae,-and may be out grown by acid-producing fecal organisms ; -

when feces are kept alkaline, shigellae may survive for days, but in
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acid stools they die in a few hoyrs. If there'is likeleto be mych
delay between-the bedside.énd the laboratory, it may bg‘desirable to
collect the feces into a buffered 30 percent glyéerol saline sélution51
or the proper transport medium such as the Stuart's medium.16 The
Stuart's transport mediuwn consists of buffered semisolid agarideyoid of
nutrients énd'éontaining_sodium thioglycoiiate as a reducing agent and
is used in éonjunction~with gotion swabs,.fhis ﬁedium'maintains a
fayorable pH and prevents both dehydfatién.of secretions during

" transport as well asgoxidation and eﬁzymatic self-destruction of the
pathogen present.16 The ﬁediﬁm had Beeh proied efféctiye_in preserviné
the yiability of pathogenic ageﬁts in c¢linical mater:ia'ls_.16 When stool-
‘ speciﬁens are not readily obtainable.iﬁ patients, rectal swabs afford the

. 6 4 < ~ L .
most practlcal1 and satisfactory - method for securing material for
A 16

cultuyre although they should not be relied on for maximum recoyery.

Urine cultures and blood cultures are. almost invariably negatiye

or positive only rare]_.y-.s1

'TheAshigél;ae cultures are éimilaf to most other enterqbagteria

except fhat on Mad:Conkey_éf ﬁCA (Deébxycholaté Citrate Agar) or én_SS égar: .
medium (S;;monella—Shigella agar mediﬁm) théy afe ;actoseknon-fermenting
after incubation for lé to 24 hours; thus on' such differential mediav

¢olonies aré pale and similgr to’Salmonella._ By simple tests, shiéellée
 _can be différentiafed from _salmonellae since the' latter almbst invafiably.
produce gas as Well ‘as acid whenigrowp in sugan solutions and are_mofile.
Tes{s for indole prodgction will reveal that members of fhe genus

Salmonella are persistently negative whereas some scecies of Shigella



haye this ability; conyersely HQS production is common in salmonellae

' - . . . 53
but does not occur in shigellae,

Identification of shigella isolate is made with group specific

antisera; members of group A (S. dysenteriae) can be. sybdivided into

10 specific serotypes, S, fleﬁneri into 8" serotypes andE_1 boydii iﬁto

15 serotypes.52: ‘On the other hand, members-ongroup D, are seroiogically
homogeneous énd for epidemiological purposes a'useful marker is the
ébility of éuchAstrains-fo prodﬁcé different colicipes, which alloys
subdiyision int§ 17 types,S? Thg further details of i&entificati@n of

Shigella would be described'in chapter 8 page ¢7.

Toxin Production .-

-1. The exotoxin of Shigella dysenteriae JA(§; shiga) was

discovered as-a héat—labile toxin-which is.presénf in béctéria;free
fi;tréteé which when ihj?cted intravenocusly  into tﬁe_rabbit, ﬁrodUces'
 .changes both inlthe‘centfai neryouys system and in the_bow_el_,1 Thié to#iﬁ
may- be iﬁvolved in causing the watery“diarﬁea'prior to dyséntery,

called the gntérotoxin, but thé mechanism is still umknown though it

seems to stimulate ‘@denyl cyclase enzyme's activity like those of Vibrio

E. coliv(’ETEC'){ZQ’Sq‘ Many other organisms

o4

cholerae and Enferbfoxigenic

in this genus give the similar toxin.

2, The endotoxin ,. This is the somatic antigen of tHe

shigellaé which is ‘released from the organisms that died and 1ysed,55

It If'capable of producing severe damage in the human body : it affectS»;“

the small blood vessels, but its full clinical effects is' shown by

2
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haemorrhéges, loy blood pressure, leykopenia and hypoglycemia ; the
adrenal glands are especially liable ‘co'daunage‘.“1 This is not related

to the pathogenicity of the organism and occurs rarely.

7

Pathogenicity and pathogenesis ;-

All Shigella species are pathogenic.for man, cauysing typical
dysgntery.51 Aftér_ingéstiop, the organismé are capablé of survifiﬁg J
the deleterious efféqts'of gastrig.acid and other nonsbecific defense
mechanisms.such as’ the normal cleansing:meéhanisﬁ of the bowel and.
pfotectfop by normél entérie fléra. Shigeliée pfobablyﬁinhabit the
small inféstine only frénsieﬁtly. Thesdistal colon and rectum aré.the
primafy sifeé of multiplicafion,'inQasion andoinfggﬁméf;bﬁ;\After

’ 2] )
4ﬁultipli¢ation in the lumen, shigellae-must penefrate_the epitheliél
- cells of the large intestine intracellularly, tﬁen they multiply in
the submucosa or‘lémina probria and  induce’an intensé inf;amatory
\responsé. Disforfion’of'érypts occurs‘as clumps of ceils gre’sloughed.
. and'éaﬁses blockage, The accumulation of inflamatory célls behind
obstrucfion leads to thé formation of ﬁi@ro abécesses, Thrbugh spreéd
and:coalescenée larger abscesses_fqrm, .Lohg segmehfs of affected colon.
or-sigmwoid may be'coyered by fibriﬁous gxudate'containing.large numbers
of neutrophils,. Bleeding oeccurs from superficial ulceprations that aré
“abdﬁt 5 mm. i diameter. ‘The acute colitis leads to fever, abdominal
pain.and4the pfoauqtion‘of bloody,, mucous—cont;ining diarfheal feces.
In?asioﬁ of the bléod stream 1is Tare “and perforétion ié not |a cémpliéation
becaﬁse of.the superficiéllocalization of the infection. :The disease is.

N . ' 2
self-limited, spontaneous recoyery 2-7 days after onset is the rule. 2



Many patients'infgcted with shigellae do not deyelop dysentery

but have a watery diarrhea of short duration as is also common prior

2,54

to the onset of dys_entery.2 The nechanism-invoived are unknown but

may include an enterotoxin  with biclogie actiyity similar to that of -

Vibrio cholerae and Enterotoxigenic E, ‘coll (_Y.ITI’IC).9’22’5‘+ It was

—_—

found that many species of Shigella such a@s Sy flexneri, S, sonnei -

secrete the enterqtexin' which gi&s thé.éimilar biological and immuno_
logical properties to the'shiga toxin produced by tﬁe_§3_djﬁentéfy a
.(§:.§Ei§§).54 This toxiﬁ waé $hown the enterofoxi; activity by
induéing fhe intestinal secfétion from.the ligated rabbit ilfum besides
its neurotfoxic and cytotoxié-actiyities,sq But: the mecﬁanism is still

under investigation.

Clinical manifestations ;-

Incubation period Usualiy, the symptoms accﬁr'aboﬁt 2-3 days .

after ingestion of the organisms,l A A low number such as 200 bacilli -

22 .
or more = may cause the disease.

SymEtoms-. Thé initial éymptoms are not specific; fever and
cramping abdominal pain are prémihent,- Diarrhea.usuallyiappearé after’
HB‘hours, with frank dySefitery superyvening about -2 days later, In many
caseé_ the diarrheal may ¢ontinue without the appeéfance of bloo& and

;mu;ous;, Abdominal tenderneés is ushallyvgeﬁeral, with nd rigidity of )
the abdominai‘wall,

{Sigpoid@%cépf reyeals intenée\hyperemia; multipie,,small

bleeding sites; loss of transverse mucosal folds; and thick, purulent
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mucous secretions. In patients with these findings, tenesmus is present,-

and the feces are bloody, mucoid and of small yolume,

Fluid and electrolyte loss may be 31gn1f1cant partlcularly in
.pediatrlc and geriatric patlents. Infectlon-w1th S, dysenteriae is

._ occasionally associated with'anperipheral neuritis,22 Some patients

have generalized pains, vigors and malai'se,51 In the mOre seyere cases,

the patlents ‘have a sharp rife Jof temperature to 101° to 103 F (38 3

to 39. 4 .C), and raplaly begln to look toxlc and dehydrated. Thelr

cheeks are flushed, they have fllstened eyes, are anxious and restless

Their pulses are rapid and feeble the skin is p1nched the tongueg;are
_coated. They suffer from great thlrst, and cramps in the llmbs and’ usﬁ._
ally'a violent diarrhea deyelops after a day or two, the stools consist

of the typical dysenteric blood and‘mucpus§}

In most patlents, after 40 days, the symptoms gradually abate,
~ and the patlent enters a period of slow convalescence.SJI Shigellosis

is a self-llmlted"dlsease,
T

Treatment of Shigellosis

a, correction of dehydration .

< The first'important tﬁing is correction of dehydration anc
felectrolyte abnorzn;laliti_es,:l including the intravehous~administration of
fluids; Babiesrwith: a severerattack of diarrhea rapidly become‘dehyﬁ
drated, and restoraticn of fluid balance is far more important than
antibloticotperapy. There are two routes by phich the fluids and

electrolytes are fed, orally and intravenously. The main electrolytes
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contents are glucosé, sodium chloride, sodium bicarbonate and potassium
chloride in various proportions, but the recommended WHO's oral
'rehydfating solution contents are 20, 4,4 4 and 1 gfam (s) in 1 litre

4 o 3
of water, respectivély.

b. Specific treatmentsafgi

" Antimicrobial treatments dépéhd on.the susceétibility of
causatiye organisms in eéch area, ;In Thailand,vthe-foutine_specificl
vtreafments are as follows: -
1. Ampiciiafin
The usual oral dbse‘ig 50100 mg/Kg_body;weiéht per day
for.5 days; " |
| 2, _Coftrimbxézole,.the ¢ombination between Trimethéprim‘and
Sulphamethoxazoie iﬁ the rafio o' :’5 or. .80 mg : HOO’mgviﬁ'one tablet;~
It is giyen 2 tablets orally, two-times dai]-.y,f.or 5 days,-
3. Tetracycline'cépsules Tl T
Tﬁe dose is 50 mg/Kg/day; Sdeys 5'd5§s
4, Furazolidone, oral = - :
- The dose is k-8 mg/Kg/day, for S-Qays
‘5, Nalidiﬁé acid tablet ‘ _ |
— The’dose isi5% mg/Kg/day For S day§
However, the world wide spread:of Drug resistance mediétedlby
resistance trﬁnsfer factor22 (RTF) has ;been the important problem in-
many.Gramvﬁegafiye infections treatment including shigellosis,- The
change in drug éusceptiﬁility of shigeilae érganisms Waé shown in table

1,2. Chapter 1 page 2,3,This is the problem we are facing, though it



is not yery serious now, byt, it needs some more attention to find

another better treatment. -
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