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a cardiovascular profile was due to the slow admin- istration of P. aeruginosa (which was 0.3 mL/20 kg/ min) and to the control of the pulmonary arterial. 
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Summary Objectives: To develop a standardized bacteraemic porcine model of septic shock with cardiovascular and immunological profiles similar to those observed in human clinical states. Methods: Sepsis was induced by an intravenous challenge of 18 anaesthetized pigs with live Pseudomonas aeruginosa. The pulmonary arterial pressure was monitored and the bacterial infusion was stopped when the systolic pulmonary arterial pressure reached 45 mm Hg. Septic shock was treated with fluid resuscitation and epinephrine infusion. The haemodynamic parameters and the rate of different inflammatory cytokines were recorded during 6 h of observation. Results: The mean  SD cardiac output increased from 2.4  1.2 to 5.7  2.1 L/min while the mean  SD systemic vascular resistance index decreased from 1957  744 to 709  221 dyn/s/cm5/m2. The pharmacokinetic profile of the inflammatory cytokines was similar to the one observed in human studies. Conclusions: The control of the systolic pulmonary arterial pressure during a P. aeruginosa infusion leads to a hyperdynamic, reproducible cardiovascular profile similar to the one observed in human septic shock. Since the immunological profile of the inflammatory cytokines is also similar to the human one, this standardized porcine model appears to be appropriate for experimental research concerning sepsis. ª 2005 Published by Elsevier Ltd on behalf of The British Infection Society.
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Materials and methods



Despite both the availability of powerful antibiotics and the improvement in the delivery of critical care medicine, sepsis and systemic inflammatory response syndrome still remain the leading causes of death in intensive care units.1e3 There is a need for development of animal models that are relevant for conducting experimental research in critical care medicine. Animal models for investigating complex disease states are decisive tools for researchers, because they provide a biological system that is similar in complexity to that of the human, although important differences in physiology do exist. In regards to understanding sepsis and systemic inflammatory responses, many encouraging results from animal studies have been published.4 However interesting these preclinical results might be, they were followed by disappointing clinical trials.5 In many preclinical studies, the use of inappropriate models might well be the limiting factor.6 For example, most of animal studies are performed on young healthy animals made acutely ill, whereas in humans, sepsis usually occurs gradually and in patients who might be old or suffering from diabetes, cancer, organ failure, high blood pressure or immune suppression.7 Thus, the debate over the relevance and validity of various animal models of sepsis is ongoing.6,8 Models of septic shocks are numerous, with each one having its advantages and drawbacks. Currently they all present some compromise between clinical realism and experimental simplification. Although the Pseudomonas aeruginosa porcine model of septic shock is widely used throughout the world,8e10 its validity is highly controversial owing to the quick onset of an acute pulmonary hypertension. Such hypertension is caused by a severe pulmonary arterial vasoconstriction due to the release of inflammatory mediators such as tumor necrosis factor-a (TNF-a) and endothelin-1.9 This results in right heart failure with a drop of cardiac output, which does not reflect the hyperdynamic state observed in human studies.11 Our study aims at validating a well standardized porcine model of septic shock in order to assess whether the control of pulmonary arterial hypertension observed during P. aeruginosa infusion could lead to a hyperdynamic state without any right heart dysfunction. In addition, the immunologically induced response is monitored in this model by recording the pharmacokinetic profile of different inflammatory cytokines.



Following approval of the local animal research review committee, a total of 18 healthy young pigs were studied. All of the animals were female, issued from the Landras Pietrain race, and were 3 months old with a mean weight of 35 kg. The principles of laboratory animal care were followed during the study. The animals were pre-anaesthetized with 10 mg/kg of intramuscular ketamine (Panpharma laboratories, Fouge `res, France) before being anaesthetized with 3 mg/kg of intravenous propofol (AstraZeneca laboratories, Rueil-Malmaison, France). Afterwards, the pigs were intubated with a 6.5 Fr intraoral tube and placed on mechanical ventilation performed by using a 50% fraction of inspired oxygen. The tidal volume was 15 mL/kg and the respiratory frequency was adjusted to produce a PaCO2 of 40 mm Hg during the investigation. The maintenance of anaesthesia was performed by using sevoflurane (Abbott laboratories, Rungis, France) at a minimal alveolar concentration of 1 and sufentanil (Janssen-Cilag laboratories, Issy-les-Moulineaux, France) 10 mg/h.12,13 A warming blanket maintained the animal body temperature at 37  0.5  C. An arterial catheter was introduced into the right internal carotid artery to monitor the systemic arterial pressure, determine arterial blood gas and withdraw blood samples. A pulmonary arterial catheter was inserted via the right external jugular vein to measure pulmonary arterial pressure (PAP), pulmonary capillary wedge pressure (PCWP), central venous pressure (CVP) and thermodilution cardiac output (CO). A central venous catheter was also introduced through the left external jugular vein to infuse the pigs. Sepsis was induced with an intravenous infusion of live P. aeruginosa through the central venous catheter (5  108 CFU/mL at 0.3 mL/20 kg/ min).9,12,13 The P. aeruginosa strain (no. HH02332100) used in this study was obtained from a patient at the hospital. It was kept in a glycerolized heart/brain (AES laboratories, Combourg, France) broth at e80  C at the microbiology laboratory. All pigs were infused with bacteria which came from this bacterial strain in order to avoid any variation of virulence. Twenty-four hours before the experiment, the P. aeruginosa suspension was defrosted and pricked out in heart/brain broth and cultivated at 37  C for 6 h. Then, the broth was reseeded on blood agar plate media (Biome ´rieux laboratories, Marcy L’Etoile, France) and cultivated at 37  C for 18 h. Then, 40 mL of a bacterial suspension was prepared on the day of the investigation. The antibiogram revealed that the strain
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40  8 min. No pig died prematurely before the end of the experiment. The haemodynamic parameters, lactate level, fluid loading and epinephrine requirements during the experiment are shown in Table 1. The mean  SD cardiac output increased from 2.4  1.2 to 5.7  2.1 L/min while the systemic vascular resistance index decreased from 1957  744 to 709  221 dyn/s/ cm5/m2. The mean  SD total volume of crystalloids was 5306  1429 mL and the total volume of hydroxyethylstarch was 1625  437 mL. The mean  SD cumulative requirement of epinephrine was 1.9  1.7 mg. The immunological parameters such as the rates of the different inflammatory cytokines are shown in Table 2.



Discussion



DP



Many animal models of sepsis have been described, but none has been accepted as generally superior to another.6 Small mammals are often preferred for sepsis models, because they are inexpensive, genetically homogeneous, and pathogen-free.6 Large mammals are also widely used, particularly for studies requiring invasive monitoring. In these experiments, pigs are usually chosen because both their cardiovascular, renal and gastrointestinal anatomy and physiology are similar to those of human beings.6 Sepsis can be induced in animals either by administering an infectious bolus or by the infusion of live bacteria.8,15 The models that use an infectious bolus are thought to be very close to clinical reality.6 For example, the peritoneal cavity can be contaminated by inoculated bacteria or faeces and the bowel can also be surgically perforated to cause massive contamination of the body with endogenous bacteria.6,16 Alternatively, the subcutaneous tissue and the lung can also be infected to induce sepsis.15 Although these models appear to be very representative of clinical situations and appear to successfully reproduce pathophysiologic and immunological features, they are difficult to perform and are often poorly reproducible. By way of contrast, endotoxemia and bacteremia represent models that have as their basis a low infectious dose, in which bacteria and/or their associated lipopolysaccharide (LPS) molecules, or endotoxins, are parenterally encountered by the host. They reproduce many characteristics of sepsis and lead to a better control of sepsis and standardized investigations.8 However, they reflect a primarily systemic challenge and do not create any infectious focus. In other respects, the immune reaction that characterizes sepsis is known to be perturbed.8
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was sensitive to all anti-pseudomonas antibiotics except aztreonam, ticarcillin/clavulanate and fosfomycin. During the infusion of the P. aeruginosa suspension, the systolic pulmonary arterial pressure (SPAP) was monitored. When the SPAP reached 45 mm Hg, the infusion was stopped so as to limit the increase of the right ventricular afterload. A mean arterial pressure (MAP) of 65 mm Hg and a PCWP of 10 mm Hg were maintained by a continuous infusion of epinephrine and fluid loading in order to get a normotensive septic shock. Fluid loading was composed of both an isotonic saline solution and hydroxyethylstarch. Hydroxyethylstarch was added as soon as a major relative hypovolaemia was observed. The haemodynamic parameters such as heart rate (HR), MAP, CVP, SPAP, mean pulmonary arterial pressure (MPAP), PCWP, CO and cardiac index (CI) were recorded at regular intervals for 6 h. The systemic vascular resistance index (SVRI) and the pulmonary vascular resistance index (PVRI) were calculated from standard formulae. The cardiac index was calculated by dividing CO by the body surface area. The body surface area was calculated as followed: body surface area ¼ 0.087  (body weight)2/3.14 The systemic vascular resistance index was calculated as followed: SVRI ¼ (MAPCVP)  80/CI and the pulmonary vascular resistance index was calculated as followed: PVRI ¼ (MPAPPCWP)  80/CI.14 Epinephrine and fluid loading requirements were also recorded each hour after the P. aeruginosa infusion over a period of 6 h. The beginning and the end of the P. aeruginosa infusion were, respectively, named T0 and Tep and each hour after the beginning of the P. aeruginosa infusion was given a number from T1 to T6. Blood gas analysis and lactate level withdrawn in peripheral blood on the invasive arterial catheter were recorded hourly. Finally, samples of blood were withdrawn each hour in order to record the rate of different cytokines such as TNF-a, interleukin (IL)-1b, IL-6, IL1ra. At the end of the investigation, at T6, the animals were sacrificed with an intravenous injection of potassium chloride 2 g. Data are expressed as mean  standard deviation (SD). The statistical differences were calculated using a repeated measures analysis of variance with the StatView 5.0 software (SAS Inst., Cary, NC, USA). A p value < 0.05 was considered statistically significant.
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Results The mean  SD volume of P. aeruginosa suspension infused was 19  7 mL and the infusion lasted



3



YJINF1714_proof  18 November 2005  3/7



281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300 301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336



337 338 339 340 341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377 378 379 380 381 382 383 384 385 386 387 388 389 390 391 392 4



Table 1



UN



Haemodynamic and biochemical parameters T0
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116  15 68  11 12  3 42  8 37  7 12  2 3.0  1.1 3.3  1.2 1569  638 722  390 483  291 257  184 0.1  0.3 7.42  0.02 2.7  1.2



123  20 67  9 10  3 29  5 26  5 12  2 4.0  1.5 4.4  1.6 1196  477 293  95 664  324 109  139 0.1  0.2 7.39  0.05 3.2  1.6
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HR (bpm) MAP (mm Hg) CVP (mm Hg) SPAP (mm Hg) MPAP (mm Hg) PCWP (mm Hg) CO (L/min) CI (L/min/m2) SVRI (dyn/s/cm5/m2) PVRI (dyn/s/cm5/m2) Crystalloids (mL) HEA (mL) Epinephrine (mg) pH Lactate (mmol/L)



Tep



Data are mean  SD. HR ¼ heart rate, MAP ¼ mean arterial pressure, CVP ¼ central venous pressure, SPAP ¼ systolic pulmonary arterial pressure, MPAP ¼ mean pulmonary arterial pressure, PCWP ¼ pulmonary capillary wedge pressure, CO ¼ cardiac output, CI ¼ cardiac index, SVRI ¼ systemic vascular resistance index, PVRI ¼ pulmonary vascular resistance index, Tep ¼ time of the end of the P. aeruginosa infusion, T0, 1, 2, 3, 4, 5,6 ¼ time 0, 1, 2, 3, 4, 5 and 6 h after the end of the P. aeruginosa infusion, HEA ¼ hydroxyethylstarch. The column p refers to a repeated measures analysis of variance. Crystalloids, HEA and epinephrine requirements are expressed with the hourly amounts.
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Immunological parameters T0 Tep



IL-1b (pg/mL) IL-6 (pg/mL) TNF-a (pg/mL) IL-1ra (pg/mL)
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9  37 148  132 215  167 246  175 220  159 216  140 202  131 113  296 873  667 1216  2410 522  670 325  428 243  318 189  189 2876  2726 6295  3924 1977  958 635  200 448  220 331  163 264  130 132  348 1519  489 1825  401 1751  436 1569  408 1334  321 1207  387
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immunoreactive endothelin-1 which are strong vasoconstrictors on pulmonary vessels.9,11 The hypodynamic cardiovascular state observed in many septic animal models is extremely significant when the duration of the bacteria infusion is very short. Indeed, Wyler et al. reported that a high-dose bolus injection of LPS produces a rapid cardiovascular collapse and early death.17 Basically, a prolonged infusion of a low dose of bacteria limits the appearance of the cardiovascular collapse in small or large animals. During our experiment, septic shock was rapidly obtained. Indeed, the mean  SD lactate level increased immediately after the infusion of P. aeruginosa and reached 10.4  4.1 mmol/L at T6. Moreover, fluid loading and epinephrine infusion were immediately required after the end of the infusion: 5306  1429 mL of crystalloids, 1625  437 mL of hydroxyethylstarch and 1.9  1.7 mg of epinephrine were necessary to reach the resuscitation goals which were 65 mm Hg of PAM and 10 mm Hg of PCWP. Very few data are available in the medical literature that addresses fluid loading and the catecholamines requirement in such models of sepsis. In addition, it is very difficult to compare data from differing models performed in a large variety of conditions. In regards to the haemodynamic profile of the septic shock we obtained, we could notice a significant hyperdynamic state. Indeed, the mean  SD systemic vascular resistance index decreased rapidly from 1957  744 to 709  221 dyn/s/cm5/m2 (p < 0.05) and cardiac output increased slowly from 2.4  1.2 to 5.7  2.1 L/min (p < 0.05). Such a cardiovascular profile was due to the slow administration of P. aeruginosa (which was 0.3 mL/20 kg/ min) and to the control of the pulmonary arterial hypertension during the P. aeruginosa infusion. This was stopped when the SPAP reached 45 mm Hg. The control of the pulmonary arterial hypertension is the main difference between our model and the majority of the other septic models in the medical literature. In the well-known P. aeruginosa porcine model of sepsis-induced acute lung injury from Fowler et al., a right heart dysfunction is present
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Although animal models are essential for experimental studies, they are not devoid of drawbacks. Indeed, the failure to extrapolate the results from animals to humans is due to several factors such as differences in age, drug dosages or infective agents in human studies, existence of co-morbidities in patients, lack of intensive care in animal studies, hyper-inflammatory states in animals and hypoinflammatory states in patients at the time of treatment.7 Therefore, it is no wonder that each animal model of sepsis appears to be a compromise between five conflicting parameters which are clinical reality, experimental simplification, technical feasibility, manpower and financial resources. The infusion of live bacteria represents one of the easiest sepsis models. The animals are usually challenged by an intravascular administration of Escherichia coli or, less frequently, by a P. aeruginosa or Staphylococcus aureus infusion. This model is quite attractive because it is very simple, convenient, inexpensive and both perfectly standardized and reproducible. Despite its positive aspects, this model is controversial because of its lack of relevance to the hypodynamic cardiovascular state often reported.8 Indeed, in human beings, at its early phase, septic shock is characterized by a hyperdynamic state with a decrease in SVR, an increase in CO and a modest increase in PVR. This classical haemodynamic profile of septic shock is also reported in some human experimental studies during which the administration of bacterial LPS endotoxin or P. aeruginosa leads to such cardiopulmonary hyperdynamic manifestations.6 By way of contrast, induced septic shock in pigs is characterized by a severe pulmonary hypertension with a reduced cardiac output; thus, it does not reflect the human situation. The increase in the right ventricular afterload, due to the importance of the SPAP, appears during the first minutes after the beginning of the bacterial or the endotoxin infusion.14 In this respect, such a phenomenon is well described in the medical literature and should be attributed to the release of proinflammatory mediators such as TNF-a and
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Data are mean  SD. IL ¼ interleukin, TNF ¼ tumor necrosis factor. The column p refers to a repeated measures analysis of variance.
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determine, because this haemodynamic profile is similar to the one observed in human studies, and in addition, it had similar pharmacokinetics for the inflammatory cytokines. It appears that the P. aeruginosa porcine model of septic shock as described has experimental benefits, because it is both relatively inexpensive and reproducible.
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because of the acute lung injury, and the haemodynamic state clearly moves with a decrease of the cardiac index.18 Our porcine model is a short-term model of septic shock since pigs were sacrificed 6 h after the beginning of the bacterial infusion. Several chronic models also exist.19e22 Indeed, Tra ¨ger et al. described a few years ago a clinically long-term relevant model, during which pulmonary arterial pressure was controlled and continually adjusted to result in a moderate pulmonary hypertension with MPAP between 35 and 40 mm Hg.21,22 What is worth mentioning is that when sepsis occurs, the immune system generates different cytokines which are both the modulators of the inflammatory response and are responsible for the metabolic and the haemodynamic response.23 In the research field of sepsis, the modulation of the action of such cytokines has been pointed out in many studies in the last few decades.19,20,23e25 When carrying out our experiment, we observed an increase in TNF-a level during the following minutes after the P. aeruginosa infusion began with a peak at 60 min. Interleukin-1b level rose after TNF-a with a maximum at 3 h. A peak of IL-6 took place during the first hours of the septic shock (Table 2). Although the TNFa levels observed in our experiment are higher than human data,26,27 probably due to the difference of species, these findings are in total accordance with previous results reported in experimental and human clinical studies performed in healthy volunteers.23 As for the anti-inflammatory cytokines, small quantities of LPS lead to the appearance of IL-1ra in a period of 210e 280 min after the LPS infusion.23 In human studies, the serum peak of IL-1ra is 100 times more significant than the peak of IL-1b.23 Our results mentioned an early increase in the IL-1ra level but the IL-1ra/IL-1b ratio only remained around 10. Thus, in the light of all these elements, we may conclude that the inflammatory profile of the cytokines is relatively close to the one observed in clinical studies although the anti-inflammatory/proinflammatory cytokines ratio appears to be much lower in our porcine model than in human studies.
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The main objective of our study was to demonstrate that a P. aeruginosa porcine model of septic shock develops a hyperdynamic state if the right ventricular afterload is tightly controlled by limiting the systolic pulmonary arterial pressure during the P. aeruginosa infusion. This was important to



YJINF1714_proof  18 November 2005  6/7



617 618 619 620 621 622 623 624 625 626 627 628 629 630 631 632 633 634 635 636 637 638 639 640 641 642 643 644 645 646 647 648 649 650 651 652 653 654 655 656 657 658 659 660 661 662 663 664 665 666 667 668 669 670 671 672



ARTICLE IN PRESS Validation of a Pseudomonas aeruginosa porcine model of septic shock



OF



23. Girardin E, Dayer JM. Cytokines and antagonists in septic shock. Schweiz Med Wochenschr 1993;123:480e91. 24. Michie HR, Manogue KR, Spriggs DR, et al. Detection of circulating tumor necrosis factor after endotoxin administration. N Engl J Med 1988;318:1481e6. 25. Tetta C, Bellomo R, D’Intini V, et al. Do circulating cytokines really matter in sepsis? Kidney Int Suppl 2003;84: S69e71. 26. Casey LC, Balk RA, Bone RC. Plasma cytokine and endotoxin levels correlate with survival in patients with the sepsis syndrome. Ann Intern Med 1993;119:771e8. 27. Riche FC, Cholley BP, Panis YH, et al. Inflammatory cytokine response in patients with septic shock secondary to generalized peritonitis. Crit Care Med 2000;28:433e7.



CO



RR



EC



TE



DP



RO



in a non-neutropenic porcine model of Pseudomonas aeruginosa sepsis. Shock 1998;9:128e34. 20. Haberstroh J, Breuer H, Lucke I, et al. Effect of recombinant human granulocyte colony-stimulating factor on hemodynamic and cytokine response in a porcine model of Pseudomonas sepsis. Shock 1995;4:216e24. 21. Trager K, Radermacher P, Rieger KM, et al. Norepinephrine and nomega-monomethyl-L-arginine in porcine septic shock: effects on hepatic O2 exchange and energy balance. Am J Respir Crit Care Med 1999;159:1758e65. 22. Santak B, Radermacher P, Adler J, et al. Effect of increased cardiac output on liver blood flow, oxygen exchange and metabolic rate during longterm endotoxin-induced shock in pigs. Br J Pharmacol 1998;124:1689e97.



UN



673 674 675 676 677 678 679 680 681 682 683 684



7



YJINF1714_proof  18 November 2005  7/7



685 686 687 688 689 690 691 692 693 694 695 696



























des documents recommandant







[image: alt]





uncorrected proof .fr 

a Laboratoire des Sciences du Climat et de l'Environnement, Avenue de la terrasse, 91198 Gif sur Yvette, France b Centre d'OcÃ©anologie de Marseille, rue de la ...










 


[image: alt]





uncorrected proof .fr 

difficult to carry on key software quality related best practices such ... design decisions are to be applied on a family of analysis models ..... database. The aim of this re-engineering project is to ..... //www.softeam.fr/us/pdf/uml profiles.pdf, 










 


[image: alt]





Uncorrected Proof .fr 

(Pessoa, Kastner, & Ungerleider, 2003), left inferior parie- tal cortex exerts topâ€“down temporal attentional mod- ulation of activity in task-specific networks. To test ...










 


[image: alt]





uncorrected proof .fr 

condition, exhibiting a very high glass transition tempera-. 73 ture (Tg = 272 Â°C) ... have measured a value of lb0 = 240 Â· 10Ã€48 esu, where l. 104 stands for the ...










 


[image: alt]





uncorrected proof 

bacterial DNA compared to that of eukaryotic plankton. 42. [12]. UVB may also inhibit ..... concentration, Molecular Probes) in subdued light condi-. 209 tions.










 


[image: alt]





UNCORRECTED PROOF 

The pH was determined in. 74 water and in 1M KCl at a soil:solution ratio of 2 to 5. ... NaOH was determined by titration with 0.1 M HCl. 109 on the Radiometer ...










 


[image: alt]





UNCORRECTED PROOF 

ReÂ´sultats.â€“ La rhinoscopie a` l'optique trouvait une lÃ©sion localisÃ©e a` la partie latÃ©rale de la ... masse prenait naissance au niveau du cornet moyen gauche.










 


[image: alt]





uncorrected proof 

Oct 4, 2004 - The asynchrony of replication at the wild type locus was significantly lower than at imprinted loci and ... transcripts but not Ins1 RNA was expressed in the brain. (Deltour ... of primers for Ins1 and Ins2 genes that coamplifie both.










 


[image: alt]





uncorrected proof 

the top side of the substrate by plasma enhanced chemical. 317 vapor deposition ..... l'Industrie et dans l'Agriculture (F.R.I.A., Belgium). 533. References. 534.










 


[image: alt]





uncorrected proof 

montrait des cordes vocales et des arytÃ©noÄ±des mobiles. L'examen clinique rÃ©vÃ©lait un purpura infiltrÃ© des membres infÃ©rieurs. Une radiographie pulmonaire ...










 


[image: alt]





UNCORRECTED PROOF 

69% rh), after 30 min of pre-cooling in a cold bath (16 â—¦C), or after 30 min of passive warm-up in a hot bath (38 â—¦C). Despite an equivalent increase from morning ...










 


[image: alt]





uncorrected proof 

... Research Center, Corrosion-Surfaces, BP 15, 62330 Isbergues, France. 6 ...... 344. [31] T. Gross, W.E.S. Unger, J. Patscheider, Surf. Interface Anal. 33. 345.










 


[image: alt]





UNCORRECTED PROOF 

It is now well established by experimental data (e.g.,. 55 Wolf and Wyllie, 1994; .... 133 lated olivine during their ascent through the mantle. 134 Both models can ...










 


[image: alt]





Uncorrected Proof 

S. Martin. Cemagref - LISC, 24 av. des Landais 63172 Aubi`ere, France ...... Finally, we go back to the trajectory robustness definitions proposed in. Sect. 8.2.3 ...










 


[image: alt]





uncorrected proof 

controller, an adaptive law is developed to tune a robust gain of the .... This adaptive law is derived in the Lyapunov sense such that the system stability can. 39.










 


[image: alt]





UNCORRECTED PROOF 

there is an accumulation of nuclear, inactive, p53 ... species; (ii) all these epitopes are linear sequences .... resonance signal at time t, using BIAevaluation 3.0.










 


[image: alt]





UNCORRECTED PROOF 

were cryo-protected by adding 20% glycerol (v/v) to the. 80 mother liquor and ... backbone dihedral angles of all of the non-Gly residues in. 110 each monomer ...










 


[image: alt]





UNCORRECTED PROOF 

Oct 24, 2005 - unobtrusively induced to move in the slow manner that is stereotypic of .... asked to put on a life vest and a set of four gymnastic weights that.










 


[image: alt]





UNCORRECTED PROOF 

1 aoÃ»t 2006 - TGA Characterization. 234. All thermogravimetric analyses (TGA) were per-. 235 formed on 5â€“15 mg samples, at a heating rate of 20 Â°C/. 236 min from 25 to 600 Â°C on a Hi-Res TGA 2950 appa-. 237 ratus from TA Instruments (USA). For a










 


[image: alt]





uncorrected proof - GN Clements 

a. , G.N. Clements b,. * a 1602 NE Junior Street, Portland, OR 97211, USA b Phonetique Experimentale et Modelisation Phonologique, ...... 'I hawked fish, meat, palm-wine, eggs, honey (and shrimp at night)'. 2. .... In J. Kingston, & M. Beckman (Eds.)










 


[image: alt]





uncorrected proof - mamobipet 

Jun 16, 2011 - gin of most of the pathological processes associated with AD (3). To date, there is ... animal is stabilized in a head holder using ear bars and a bite bar built in a .... Octylphenol ethylene oxide condensate 0.2% (Triton X-. 100TM, S










 


[image: alt]





uncorrected proof - Xun ZHANG 

May 15, 2007 - 68 to medium volumes of production. ..... chain. It should be noted that the MicroBlaze processor. 346 and its C compiler ..... Commerce, 1977.










 


[image: alt]





Uncorrected Proof - Alexandre Cortier 

Second, the functional blocks, data exchange buses and signals are used 52 ..... architecture, by specifying which data is transported by which bus for instance.










 


[image: alt]





uncorrected proof - Dimitri Komatitsch 

This fact leads to the need to resort to full-wave numeri- cal simulations. .... Ultrasonic experimental setup in immersion in a water tank used in our experi- ments.










 














×
Report uncorrected proof .fr





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



