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ABSTRACT

Postoperative sepsis is the leading cause of mibybsshd mortality after major surgery, resulting lrefty financial
costs in hospitals all over the world. 40 Fischatsrwere injected intra-peritoneally with 0.05 ndv@xin 10 which
contains toxoids from different Clostridial speciesweeks prior to caecal ligation and puncture.otker 40
Fischer rats, as a control, underwent caecal ligatiand puncture without vaccination. 16 of 40 vaated rats
died (40%), peritoneal fluid cultures from the demts grew E. coli only, and 36 of 40 control rated (90%),
peritoneal fluid cultures from the dead rats werE® grew E. coli and C. perfringensd2 grew E. coli,C.
perfringens, and enteroco¢cB grew E. coli only 1 grew E. coli, and enteroccand 1 grew no organisms.
Prophylactic vaccination with clostridial toxoidsqved effectiveness in preventing anaerobic indectand reduce
mortality in rats that underwent caecal ligationdapuncture the gold standard model for polymicrobial sepsis.
Currently, a pilot study is underway in which humgatients who will undergo major surgery are projateyically
vaccinated with clostridial toxoids, in an attenipteradicate postoperative anaerobic sepsis.
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INTRODUCTION

Postoperative sepsis is the leading cause of mtytadd mortality after major surgery, resultinghafty financial
costs in hospitals all over the woffldl]. Different micro-organisms can be cultured frond@aminal fluid obtained
from Fischer rats with intra-abdominal infectiorsuting from a perforated digestive tract. Sepsisiserious
medical condition characterized by dysregulatedesyi inflammatory responses followed by immunosepgion

[2]. To study sepsis, diverse animal models have begrloped. Polymicrobial sepsis induced by cadgatibn

and puncture (CLP) is the most frequently used mdmeause it closely resembles the progression and
characteristics of human sepgs%.

Prophylactic antibiotics against anaerobic orgasiserg. metronidazole and clindamycin phosphate, usestl
routinely in most major surgery but the problenthiat anaerobic infection occurs in media deficiamxygen like
crushed tissues and in haematomas and seromagmtadiischaemic tissues. But unfortunately, endaigbd level
of antibiotics is not reached because of the istimenature of previous sites. Vaccination with tiokaf
Clostridium difficilewas successful in treatment of clostridium assediahronic diarrhog4].
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We evaluated a cohort of rats with abdominal sepsih the aim of obtaining more insight into thep¢y of
microorganisms involved and the efficacy of preatneent vaccinatiofb].

EXPERIMENTAL SECTION

Polymicrobial sepsis was induced using caecaliigeand puncture (CLP) in 80 Fisher rats. Afterglapaesthesia,
midline laparotomy was performed with exposure agaum followed by ligature and many transverseopatibns
were made, with a 14 G needle, for induction ofsgepAfter surgery, the caecum of the animals vegéaced into
peritoneal cavity, which was closed in two layeiighvB.0 vicryl suturg3].Fischer rats were divided into 2 equal
groups. The control group animals received vehistdine solution) and the animals of the secondign@ceived
the Covexinl0 (Schering-Plough Animal Health, Ltdt)a dose of 0.05 mL per animal, two weeks befbey
underwent identical laparotomy and CLP.

Bacterial identification

Bacterial identification was performed on peritdnélaids aseptically taken from dead animals. Saaplvere
inoculated on cooked meat media preheated tilB@nd were incubate anaerobically at’&7for 24 hr then were
spread on neomycin blood agar media and were itewb@erobically for 48 hr faClostridiumisolation also the
same samples were inoculated on MAcConkey's agarkamnel fecal agar foE.coli and Enterococussolation

respectiveljf].

Statistical methods

Data was analysed using IBM SPSS Advanced Statisticsion 20.0 (SPSS Inc., Chicago, IL). Numeritata
were expressed as median and range. Qualitatigevee expressed as frequency and percentageqQdniestest
was used to examine the relation between quaktatariables. For quantitative data, comparison eetwtwo
groups was done using Mann-Whitney test. All tegse two-tailed. A p-value < 0.05 was considereghificant.

RESULTS

Thirty six of 40 control rats died (90%), peritohdaid cultures from the dead rats were: 19 grewcoli andC.
perfringens 12 grewk. coli, C. perfringensand enterococgcB grewE. colionly, 1 grewE. coli, and enterocgiand

1 grew no organisms (Table 1). 16 of 40 vaccinatgd died (40%), peritoneal fluid cultures from thead rats
grew E. coli only (Table 2). Living at the end of the experihen control group is 48 days and experiment on
vaccinated group is 50 days. The cut-off pointwf/asal is 50 days for vaccinated and control gup

Only 4 rats survived in control group at 50 dayd @4 rats survived in same period (Table 3). Ohby ¢ontrol
group grew anaerobic organisms and vaccinated ggoayp aerobic organisms (Table 4).

Table 1: Typesof organismsfrom peritoneal fluid after caecal ligation and puncturein fisher rats (control group)

| solated Organisms Number of Rats (n =40)| Percent
Escherichia co 3 7.5%
E. coli and C. perfringer 19 47.5%
E. coli, C. perfringens and Enterocg 12 30%
E. coli, and Enterococci 1 2.5%
NoO organism 1 2.5%
[Total of dead rats 36 90%

Table 2: Typesof organisms from peritoneal fluid after caecal ligation and puncturein fisher rats (vaccinated group).

I solated Organisms Number of Rats (n = 40) Percent
Escherichia co 16 40%
E. coli and C. perfringet 0 0%
E. coli, C. perfringens and Enterocg 0 0%
E. coli, and Enterococ 0 0%
NoO organism 0 0%
Total of dead rats 16 40%

Table 3: Survival after caecal ligation and puncturein vaccinated and control *

Number of ratssurvived | Total number of rats| Survival percent
Control 4 40 10%
Vaccinated 24 40 60%
* p value <0.001
A rat may harbour both aerboes and anaerobes
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Table4: Type of infection in vaccinated and control group **

Type of infection Anaerobic ** Aerobic ***
\Vaccinated Group 0% (0/40) 40% (16/40)
Control Group 77.5% (31/40) 10% (4/40]

** p value < 0.001
*** p value < 0.001
A rat may harbour both aerobes and anaerobes

DISCUSSION

The vaccinated rats in this study showed good initytim anaerobic organisms, and the peritoneatifafithe dead
animals showed only aerobic organisms. Vaccinatith anaerobic toxins was successful in prevenéingerobic
peritonitis in those rats. The type of organisnmowered from peritoneal fluid in dead unvaccinatei$ (control)
showed that most of them grow anaerobic organi8thef 36 rats (86.1%).

The study showed that mortality from peritonitieedo perforated viscous was due mainly to anaerioféction in
rats. These findings may have an impact on mosbalitd mortality after operation on large bowel diaby tract
where there is an incidence of leakage from anassenof bowel. Prophylactic vaccination with andécdoxins in
such patients may lower morbidity and mortality paitients who develop peritonitis after such operatirom
leakage of gastrointestinal contents in peritoaalty.

There was no report in the literature about the afselostridial toxoid except itClostridium difficile associated
diarrhoea (CDAD) and it was effective in treatihgstillness. Patients discontinued treatment witll @ancomycin
without any further recurrence. @.difficile toxoid vaccine induced immune responses to toXiasd B in patients
with CDAD and was associated with resolution ofureent diarrhoea. The results of this study supploet
feasibility of active vaccination againStdifficile and its toxins in high-risk individuals. Currently pilot study is
underway in which human patients who will undergajon surgery are prophylactically vaccinated witbstridial
toxoids, in an attempt to eradicate postoperatiaeeobic sepsis.
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