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•Selfish reasons I
•Publications are a prerogative for many career steps (PhD, 
Diplomate, Certified specialist) and very generally for a career in 
academia (but not necessarily for cool wildlife jobs)

•Publications are a cornerstone of evaluations and of the 
reputation of a scientist or an institution; publications are 
therefore important for your own reputation, and you can make 
others your friend by publishing with/for them

•Public reasons
•Most researchers are paid for by public funds. Not publishing 
your findings is like taking the cash without delivering in return.

•It may be important for a nation / the human race that a certain 
proportion of the population generates knew knowledge and 
saves it in an accessible way

•Selfish reasons II
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Giraffes in zoos often die from malnutrition (Clauss et 
al. 2001).

According to Clauss et al. (2001), giraffes in zoos 
often die from malnutrition.

Clauss et al. (2001) showed that some zoo giraffes 
consume amounts of food lower than expected 
based on extrapolations from other herbivores and 
from free-ranging giraffes, and speculated that this 
might be a cause for low body reserves and death 
associated with depleted adipose tissue stores often 
observed in this species in captivity.

The Citation



The basal metabolic rate of sauropod dinosaurs 
changed during ontogeny (Sander & Clauss 2008).

It has been speculated that the basal metabolic rate 
of sauropod dinosaurs might have changed during 
ontogeny (Sander & Clauss 2008).

The Citation



Browsing ruminants have only protozoa of the 
subfamily Entodiniinae in their rumen (Clauss & 
Lechner-Doll 2001).

Entodiniinae are mostly the only protozoa subfamily 
that is found in the rumen of browsing ruminants 
(reviewed by Clauss & Lechner-Doll 2001).

The Citation

















?



Although it has been repeatedly suggested that a 
change in the processing protocols at rendering 
plants was responsible for the onset of the British BSE 
epidemic (e.g. Dahms 1997), the original source 
usually cited for this claim (Wilesmith et al. 1991) 
does not substantiate it.

The Citation
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How scientists are 
evaluated ...



IF = mathematical parameter (calculated!)

The average number of times a publication of the 
journal in question is cited in the first two years 
following the publication year (i.e. today’s IF 
refers to publications three years old).

The more prestigious a journal = the more it is 
read = the more its articles are cited = the more 
prestigious it is

‘Impact Factor’



CA-A Cancer Journal for Clinicians 50 187  

Science 31 37

Nature 29 40

The Veterinary Record 1.06 1.74

Journal of Zoo and Wildlife Medicine 0.36 0.59

Schweizer Archiv für Tierheilkunde 0.32 0.59

Impact Factors 2006 - 2018



HF = mathematical parameter (calculated!)

The number of publications of a researcher which 
have been cited as least as often as this number.

Example: 7 publications, one is cited 5 times, one 
is cited 2 times, the other ones are cited once or 
not at all => HF=2

HF of Noble Price winners 30-70

HF should increase with age and has to be 
corrected for age if different people are compared.

Note that the HF can never go down even if you 
don’t work any more.

‘h-Factor’



By any kind of success in the “peer-review-process”,

- successful grant applications

- “peer-reviewed” publications and their 
citations

(- awards)

How is academic work evaluated ?
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The number of peer-reviewed pubications (as such or in 
combination with a weighting for impact factor or h-factor) is 
currently the most important evaluation criterium in 
academia.

Acquiring grant money is the second most important 
criterium – or the most important one in some places!

Other potential criteria revolve around media presence or the 
influence on ‘policy making’.

This is something one has to know, even if one need not 
welcome it.

How is academic work evaluated ?
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But what does really count ?

Do others read, use, build on, deal with your 
publications?

Do you have a vision, or do you ‘just’ work on 
some tiny detail?

Do you do research in an elegant, cool, beautiful, 
simple way?

Do those who learnt from you think and speak 
highly of you? Do you have a reputation of 
integrity?
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Observation of Single Top-Quark Production
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A. Grohsjean,25 S. Grünendahl,49 M.W. Grünewald,30 F. Guo,71 J. Guo,71 G. Gutierrez,49 P. Gutierrez,74 A. Haas,69

N. J. Hadley,60 P. Haefner,25 S. Hagopian,48 J. Haley,67 I. Hall,64 R. E. Hall,46 L. Han,7 K. Harder,44 A. Harel,70

J.M. Hauptman,56 J. Hays,43 T. Hebbeker,21 D. Hedin,51 J. G. Hegeman,34 A. P. Heinson,47 U. Heintz,61 C. Hensel,22,k

K. Herner,63 G. Hesketh,62 M.D. Hildreth,54 R. Hirosky,80 T. Hoang,48 J. D. Hobbs,71 B. Hoeneisen,12 M. Hohlfeld,22

S. Hossain,74 P. Houben,34 Y. Hu,71 Z. Hubacek,10 N. Huske,17 V. Hynek,10 I. Iashvili,68 R. Illingworth,49 A. S. Ito,49
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345)2(6)7&2'D#8'$9"($#&&'"$'#'"##0.#E#J-7M#/033/-#N?8<?#.98730J-#/-2B7#8O#36-#P29E.0?CEJE#9-?0?.B/E#8O#QECERE.;E74#97-.-?3/M#
7-RE7C-C#E.#S?CE?R-7-C@##T3#<E.#C-.;70U-C#0?#$%%V#UM#>EUE70J8/E#'&(%8@#8?#36-#UE.0.#8O#R-?-30;#2E3-70E/#8?/M4#8U3E0?-C#O782#367--#
individuals collected at the same locality.  No observation confidently allocated to the species has been reported since.  The objec*
30J-.#8O#8B7#7-.-E7;6#<-7-#38#J-70OM#36E3#36-#.98730J-#/-2B7.#O8B?C#0?#O87-.3.#8O#36-#P29E.0?CEJE#9-?0?.B/E#U-M8?C#36-#3M9-#/8;E/03M#
8O#2'D#8'$9"($#&&'"$'#'"##U-/8?R-C#38#36-#.E2-#.9-;0-.#E.#36-#3M9-4#38#978J0C-#287968/8R0;E/#E?C#U-6EJ087E/#CE3E#O87#989B/E*
tions confidently attributed to 2X($#&&'"$'#'"##E?C#38#8U3E0?#O87#36-.-#989B/E308?.#97-/020?E7M#-JE/BE308?.#8O#C-?.03M#JE70E308?.#
<0360?#36-#9-?0?.B/E@##WB7#.B7J-M.#<-7-#B?C-73EN-?#0?#QE7;6#E?C#P970/#$%!G#0?#7-2?E?3#O87-.3#9E3;6-.#8O#36-#<-.3-7?#9E73#8O#36-#
P29E.0?CEJE#9-?0?.B/E@##,0?-E7#37E?.-;3.#UM#?0R63#E?C#9B?;3BE/#8U.-7JE308?.#UM#CEM#<-7-#;8?CB;3-C@##P#383E/#8O#+G#E?02E/.#<-7-#
.--?#E/8?R#?0?-#37E?.-;3.#.03BE3-C#0?#O8B7#O87-.3#9E3;6-.4#3<8#E3#/8<#E/303BC-#E?C#3<8#E3#60R6#E/303BC-@##P//#E?02E/.#-XE20?-C#E?C#
96838R7E96-C#E99-E7-C#.020/E74#E?C#36-#0297-..08?#<E.#RE0?-C#36E3#E#.0?R/-#3EX8?#<E.#0?J8/J-C@#F-?-30;#2E3-70E/#;8//-;3-C#O782#
8?-#C-EC#.9-;02-?#978J-C#0C-?30;E/#38#36-#3M9-#8O#2X($#&&'"$'#'"# which confirmed the identity of the populations we observed. 
T3#36B.#E99-E7.#36E3#2X($#&&'"$'#'"##0.#0?C--C#36-#8?/M#.98730J-#/-2B7#97-.-?3#8?#36-#9-?0?.B/E#E?C#36E3#03#8;;B7.#0?#.-J-7E/#O87-.3#
7-2?E?3.@##1-#-?C-EJ87-C#38#R-3#-JE/BE308?.#8O#36-#C-?.03M#E?C#EUB?CE?;-#8O#36-#.9-;0-.#0?#36-#O8B7#O87-.3#9E3;6-.#<-#.3BC0-C@##1-#
B.-C#YPT.#&Y0/82-370;#PUB?CE?;-#T?C0;-.(#38#-JE/BE3-#E?C#;829E7-#7-/E30J-#C-?.030-.4#E?C#AB;N/E?CZ.#C0.3E?;-#.E29/0?R#2-368C#
to evaluate absolute densities. The latter suggested a density of 1.9 animals/ha, a result that must, however, be taken with caution.

.#8&9*2%57(2'D#8'$9"($#&&'"$'#'"#A#P29E.0?CEJE#9-?0?.B/E4#QECERE.;E74#C0.3E?;-#.E29/0?R4#-?CE?R-7-C#.9-;0-.#

:+)2*%;6)"*+

:98730J-# /-2B7.# &R-?B.# 2'D#8'$9"(# E7-# 2-C0B2*.0=-C4#
28.3/M#O8/0J878B.4#O87-.3*C<-//0?R4#28.3/M#?8;3B7?E/#9702E3-.4#
confined, like the rest of the infraorder Lemuriformes, to Mad*
ERE.;E7#&10/2-3#'&(%8. 2014).  They are placed by most recent 
EB3687.#0?#36-#28?83M90;#OE20/M#,-90/-2B70CE-#&F78J-.#$%%+[#
:;6<03=-7#'&(%8X#$%!'(@# #P.#E#R-?B.4# 36-#.98730J-# /-2B7.#E7-#
<0C-/M# C0.370UB3-C4# 0?# C0.;7-3-# 989B/E308?.4# 0?# /8<# E?C#20C*
E/303BC-#-J-7R7--?#E?C#C-;0CB8B.#O87-.3.#8O#QECERE.;E7#&P?C*
70E68/0?070?E#'&(%8@#$%%V[#Q033-72-0-7#'&(%8@#$%!%[#Q033-72-0-7#
2013; Drösher and Kappeler 2014).  The diversity of the genus 
6E.# 8?/M# 7-;-?3/M# U--?# OB//M# E997-;0E3-C# &:;6<03=-7# '&( %8@#
2013).  Until the 1970s, all populations were included in two 
or one species.  Between 1977 and the 1990s seven species 

<-7-# 7-;8R?0.-C@# # F78J-.# &$%%+(# 7-;8R?0.-C# -0R63# .9-;0-.@##
Recent genetic and cytogenetic studies have identified 26 spe*
;0-.4#<036#287-#/0N-/M#38#U-#C0.;8J-7-C#&:;6<03=-7#'&(%8@#$%!'(@#
The cryptic character of the now-recognized species, the long 
0R?87E?;-#8O#36-07#0C-?303M#E?C#36-#OE;3#36E3#2E?M#8O#36-2#6EJ-#
8?/M# U--?# ;6E7E;3-70.-C# 3678BR6#R-?-30;# E?E/M.-.#2-E?# 36E3#
very few eco-ethological data can be specifically attributed to 
most of them.  Thus, by 2013, data on behaviour and ecology 
<-7-#8?/M#EJE0/EU/-#O87#.0X#8O#36-#$V#.9-;0-.#&:;6<03=-7#'&(%8@#
2013).  The genus is very homogenous; species are morpho*
logically similar and are not sexually dimorphic.  The repro*
CB;30J-#;M;/-#8O#0?C0J0CBE/#.9-;0-.#E?C#36-#.8;0E/#U-6EJ08B7#8O#
0?C0J0CBE/.#E7-#9887/M#N?8<?#UB3#.82-#.98730J-#/-2B7.#E3#/-E.3#
.68<#E#.-E.8?E/#7-978CB;30J-#;M;/-#E?C#0?C0J0CBE/.#E99-E7#38#

\#H7-J08B./M#9BU/0.6-C#0?(TX(!"#$%&*8X 2015, 4:2. http://dx.doi.org/10.4172/2167-6801.1000130.
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Abstract
Gastric acidity is likely a key factor shaping the diversity and composition of microbial com-
munities found in the vertebrate gut. We conducted a systematic review to test the hypothe-
sis that a key role of the vertebrate stomach is to maintain the gut microbial community by
filtering out novel microbial taxa before they pass into the intestines. We propose that spe-
cies feeding either on carrion or on organisms that are close phylogenetic relatives should
require the most restrictive filter (measured as high stomach acidity) as protection from for-
eign microbes. Conversely, species feeding on a lower trophic level or on food that is dis-
tantly related to them (e.g. herbivores) should require the least restrictive filter, as the risk of
pathogen exposure is lower. Comparisons of stomach acidity across trophic groups in
mammal and bird taxa show that scavengers and carnivores have significantly higher stom-
ach acidities compared to herbivores or carnivores feeding on phylogenetically distant prey
such as insects or fish. In addition, we find when stomach acidity varies within species either
naturally (with age) or in treatments such as bariatric surgery, the effects on gut bacterial
pathogens and communities are in line with our hypothesis that the stomach acts as an eco-
logical filter. Together these results highlight the importance of including measurements of
gastric pH when investigating gut microbial dynamics within and across species.

Introduction
Often, vertebrate stomach evolution is discussed in the context of the stomach’s role in chemi-
cally breaking down food and, specifically, denaturing proteins via pepsinogen and HCl [1 ].
The stomach clearly serves these purposes. However in light of our growing understanding of
microbial symbionts’ role in human health, it is interesting to reassess the stomach’s additional
role as an important barrier against pathogen entry into the gastrointestinal tract [2–3 ]. Here
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Abstract
Gastric acidity is likely a key factor shaping the diversity and composition of microbial com-
munities found in the vertebrate gut. We conducted a systematic review to test the hypothe-
sis that a key role of the vertebrate stomach is to maintain the gut microbial community by
filtering out novel microbial taxa before they pass into the intestines. We propose that spe-
cies feeding either on carrion or on organisms that are close phylogenetic relatives should
require the most restrictive filter (measured as high stomach acidity) as protection from for-
eign microbes. Conversely, species feeding on a lower trophic level or on food that is dis-
tantly related to them (e.g. herbivores) should require the least restrictive filter, as the risk of
pathogen exposure is lower. Comparisons of stomach acidity across trophic groups in
mammal and bird taxa show that scavengers and carnivores have significantly higher stom-
ach acidities compared to herbivores or carnivores feeding on phylogenetically distant prey
such as insects or fish. In addition, we find when stomach acidity varies within species either
naturally (with age) or in treatments such as bariatric surgery, the effects on gut bacterial
pathogens and communities are in line with our hypothesis that the stomach acts as an eco-
logical filter. Together these results highlight the importance of including measurements of
gastric pH when investigating gut microbial dynamics within and across species.
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Abstract: There is a growing necessity to perform long-term anesthesia in wildlife, especially antelope. The
costs and logistics of transporting wildlife to veterinary practices make surgical intervention a high-stakes
operation. Thus there is a need for a field-ready total intravenous anesthesia (TIVA) infusion to maintain
anesthesia in antelope. This study explored the feasibility of an etorphine–ketamine–medetomidine TIVA for field
anesthesia. Ten wild-caught, adult impala (Aepyceros melampus) were enrolled in the study. Impala were
immobilized with a standardized combination of etorphine (2 mg) and medetomidine (2.2 mg), which equated to a
median (interquartile range [IQR]) etorphine and medetomidine dose of 50.1 (46.2–50.3) and 55.1 (50.8–55.4) lg/
kg, respectively. Recumbency was attained in a median (IQR) time of 13.9 (12.0–16.5) min. Respiratory gas
tensions, spirometry, and arterial blood gas were analyzed over a 120-min infusion. Once instrumented, the TIVA
was infused as follows: etorphine at a variable rate initiated at 40 lg/kg per hour (adjusted according to
intermittent deep-pain testing); ketamine and medetomidine at a fixed rate of 1.5 mg/kg per hour and 5 lg/kg per
hour, respectively. The etorphine had an erratic titration to clinical effect in four impala. Arterial blood pressure
and respiratory and heart rates were all within normal physiological ranges. However, arterial blood gas analysis
revealed severe hypoxemia, hypercapnia, and acidosis. Oxygenation and ventilation indices were calculated and
highlighted possible co-etiologies to the suspected etorphine-induced respiratory depression as the cause of the
blood gas derangements. Impala recovered in the boma post atipamezole (13 mg) and naltrexone (42 mg)
antagonism of medetomidine and etorphine, respectively. The etorphine–ketamine–medetomidine TIVA protocol
for impala may be sufficient for field procedures of up to 120-min duration. However, hypoxemia and hypercapnia
are of paramount concern and thus oxygen supplementation should be considered mandatory. Other TIVA
combinations may be superior and warrant further investigation.

Key words: Aepyceros melampus, etorphine, impala, ketamine, medetomidine, TIVA.

INTRODUCTION

Etorphine immobilization in impala (Aepyceros
melampus) has been studied since the 1960s.1,7

Despite decades of use in impala, etorphine
immobilization has only been described and no
reports are available mentioning its use for the
long-term maintenance of surgical anesthesia. The
lack of its incorporation into anesthetic mainte-
nance protocols is perhaps because of pronounced

dose-related respiratory depression.6,23,24 In order
to decrease the dose of etorphine and thus its
undesirable characteristics, it can be used in a
combination with other drugs with known analge-
sic and anesthetic sparing effects, such as a low
dose of ketamine (a cyclohexamine dissociative
anesthetic) or medetomidine (an alpha2-adreno-
ceptor agonist) to achieve surgical anesthesia.16

In South Africa, because of the importance of
antelope for conservation and the value of these
animals in zoo and private wildlife collections,
veterinary intervention is often required.5,22 These
animals, in particular impala, are prone to injury
and are often presented to veterinarians for
surgical intervention. Long-duration transport to
veterinary facilities, field equipment, manpower
limitations, and high cost make surgery on wildlife
a challenge. A reliable field anesthetic protocol
that does not require the logistical challenges of
inhalation agents may make surgical interventions
more accessible to antelope situated in remote
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Abstract

Objective To characterize a propofolemedeto-
midine-ketamine total intravenous anaesthetic in
impala (Aepyceros melampus).

Study design Prospective clinical study.

Animals Ten adult female impala.

Materials and methods Impala were immobilized
at 1253 m above sea level with 2.0 mg thiafentanil
and 2.2 mg medetomidine via projectile darts. Pro-
pofol was given to effect (0.5 mg kg!1 boluses) to
allow endotracheal intubation, following which
oxygen was supplemented at 2 L minute!1.
Anaesthesia was maintained with a constant-rate
infusion of medetomidine and ketamine at 5 mg
kg!1 hour!1 and 1.5 mg kg!1 hour!1, respectively,
and propofol to effect (initially 0.2 mg kg!1

minute!1) for 120 minutes. The propofol infusion
was titrated according to reaction to nociceptive
stimuli every 15 minutes. Cardiopulmonary
parameters were monitored continuously and
arterial blood gas samples were analysed intermit-
tently. After 120 minutes' maintenance, the thia-
fentanil and medetomidine were antagonized using
naltrexone (10:1 thiafentanil) and atipamezole (5:1
medetomidine), respectively.

Results All impala were successfully immobilized.
The median dose [interquartile range (IQR)] of
propofol required for intubation was 2.7 (1.9e3.3)
mg kg!1. The propofolemedetomidineeketamine
combination abolished voluntary movement and

ensured anaesthesia for the 120 minute period.
Propofol titration showed a generally downward
trend. Median (IQR) heart rate [57 (53e61) beats
minute!1], respiratory rate [10 (9e12) breaths
minute!1] and mean arterial blood pressure [101
(98e106) mmHg] were well maintained. Arterial
blood gas analysis indicated hypoxaemia, hyper-
capnia and acidaemia. Butorphanol (0.12 mg
kg!1) was an essential rescue drug to counteract
thiafentanil-induced respiratory depression. All
impala regurgitated frequently during the main-
tenance period. Recovery was calm and rapid in all
animals. Median (IQR) time to standing from
antagonist administration was 4.4 (3.2e5.6)
minutes.

Conclusions and clinical relevance A propo-
folemedetomidineeketamine combination could
provide adequate anaesthesia for invasive proced-
ures in impala. The propofol infusion should begin at
0.2 mg kg!1 minute!1 and be titrated to clinical ef-
fect. Oxygen supplementation and airway protection
with a cuffed endotracheal tube are essential.

Keywords Aepyceros melampus, impala, ketamine,
medetomidine, propofol, total intravenous
anaesthetic.

Introduction

Historically, wild ruminants are chemically immobi-
lized for capture followed by prompt drug antagonism
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ETORPHINE–KETAMINE–MEDETOMIDINE TOTAL

INTRAVENOUS ANESTHESIA IN WILD IMPALA (AEPYCEROS

MELAMPUS) OF 120-MINUTE DURATION
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Buck, B.Sc., B.V.Sc., Sabine B. R. Kästner, Prof.Dr.Med.Vet., M.Vet.Sci., Dipl. E.C.V.A.A., Maya
Kummrow, Dr.Med.Vet., D.V.Sc., Dipl. A.C.Z.M., Dipl. E.C.Z.M., Christina Gerlach, Med.Vet., and
Leith C. R. Meyer, B.V.Sc., Ph.D.

Abstract: There is a growing necessity to perform long-term anesthesia in wildlife, especially antelope. The
costs and logistics of transporting wildlife to veterinary practices make surgical intervention a high-stakes
operation. Thus there is a need for a field-ready total intravenous anesthesia (TIVA) infusion to maintain
anesthesia in antelope. This study explored the feasibility of an etorphine–ketamine–medetomidine TIVA for field
anesthesia. Ten wild-caught, adult impala (Aepyceros melampus) were enrolled in the study. Impala were
immobilized with a standardized combination of etorphine (2 mg) and medetomidine (2.2 mg), which equated to a
median (interquartile range [IQR]) etorphine and medetomidine dose of 50.1 (46.2–50.3) and 55.1 (50.8–55.4) lg/
kg, respectively. Recumbency was attained in a median (IQR) time of 13.9 (12.0–16.5) min. Respiratory gas
tensions, spirometry, and arterial blood gas were analyzed over a 120-min infusion. Once instrumented, the TIVA
was infused as follows: etorphine at a variable rate initiated at 40 lg/kg per hour (adjusted according to
intermittent deep-pain testing); ketamine and medetomidine at a fixed rate of 1.5 mg/kg per hour and 5 lg/kg per
hour, respectively. The etorphine had an erratic titration to clinical effect in four impala. Arterial blood pressure
and respiratory and heart rates were all within normal physiological ranges. However, arterial blood gas analysis
revealed severe hypoxemia, hypercapnia, and acidosis. Oxygenation and ventilation indices were calculated and
highlighted possible co-etiologies to the suspected etorphine-induced respiratory depression as the cause of the
blood gas derangements. Impala recovered in the boma post atipamezole (13 mg) and naltrexone (42 mg)
antagonism of medetomidine and etorphine, respectively. The etorphine–ketamine–medetomidine TIVA protocol
for impala may be sufficient for field procedures of up to 120-min duration. However, hypoxemia and hypercapnia
are of paramount concern and thus oxygen supplementation should be considered mandatory. Other TIVA
combinations may be superior and warrant further investigation.

Key words: Aepyceros melampus, etorphine, impala, ketamine, medetomidine, TIVA.

INTRODUCTION

Etorphine immobilization in impala (Aepyceros
melampus) has been studied since the 1960s.1,7

Despite decades of use in impala, etorphine
immobilization has only been described and no
reports are available mentioning its use for the
long-term maintenance of surgical anesthesia. The
lack of its incorporation into anesthetic mainte-
nance protocols is perhaps because of pronounced

dose-related respiratory depression.6,23,24 In order
to decrease the dose of etorphine and thus its
undesirable characteristics, it can be used in a
combination with other drugs with known analge-
sic and anesthetic sparing effects, such as a low
dose of ketamine (a cyclohexamine dissociative
anesthetic) or medetomidine (an alpha2-adreno-
ceptor agonist) to achieve surgical anesthesia.16

In South Africa, because of the importance of
antelope for conservation and the value of these
animals in zoo and private wildlife collections,
veterinary intervention is often required.5,22 These
animals, in particular impala, are prone to injury
and are often presented to veterinarians for
surgical intervention. Long-duration transport to
veterinary facilities, field equipment, manpower
limitations, and high cost make surgery on wildlife
a challenge. A reliable field anesthetic protocol
that does not require the logistical challenges of
inhalation agents may make surgical interventions
more accessible to antelope situated in remote
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costs and logistics of transporting wildlife to veterinary practices make surgical intervention a high-stakes
operation. Thus there is a need for a field-ready total intravenous anesthesia (TIVA) infusion to maintain
anesthesia in antelope. This study explored the feasibility of an etorphine–ketamine–medetomidine TIVA for field
anesthesia. Ten wild-caught, adult impala (
immobilized with a standardized combination of etorphine (2 mg) and medetomidine (2.2 mg), which equated to a
median (interquartile range [IQR]) etorphine and medetomidine dose of 50.1 (46.2–50.3) and 55.1 (50.8–55.4)
kg, respectively. Recumbency was attained in a median (IQR) time of 13.9 (12.0–16.5) min. Respiratory gas
tensions, spirometry, and arterial blood gas were analyzed over a 120-min infusion. Once instrumented, the TIVA
was infused as follows: etorphine at a variable rate initiated at 40
intermittent deep-pain testing); ketamine and medetomidine at a fixed rate of 1.5 mg/kg per hour and 5
hour, respectively. The etorphine had an erratic titration to clinical effect in four impala. Arterial blood pressure
and respiratory and heart rates were all within normal physiological ranges. However, arterial blood gas analysis
revealed severe hypoxemia, hypercapnia, and acidosis. Oxygenation and ventilation indices were calculated and
highlighted possible co-etiologies to the suspected etorphine-induced respiratory depression as the cause of the
blood gas derangements. Impala recovered in the boma post atipamezole (13 mg) and naltrexone (42 mg)
antagonism of medetomidine and etorphine, respectively. The etorphine–ketamine–medetomidine TIVA protocol
for impala may be sufficient for field procedures of up to 120-min duration. However, hypoxemia and hypercapnia
are of paramount concern and thus oxygen supplementation should be considered mandatory. Other TIVA
combinations may be superior and warrant further investigation.

Key words: Aepyceros melampus
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long-term maintenance of surgical anesthesia. The
lack of its incorporation into anesthetic mainte-
nance protocols is perhaps because of pronounced
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Abstract

Objective To characterize a propofolemedeto-
midine-ketamine total intravenous anaesthetic in
impala (Aepyceros melampus).

Study design Prospective clinical study.

Animals Ten adult female impala.

Materials and methods Impala were immobilized
at 1253 m above sea level with 2.0 mg thiafentanil
and 2.2 mg medetomidine via projectile darts. Pro-
pofol was given to effect (0.5 mg kg!1 boluses) to
allow endotracheal intubation, following which
oxygen was supplemented at 2 L minute!1.
Anaesthesia was maintained with a constant-rate
infusion of medetomidine and ketamine at 5 mg
kg!1 hour!1 and 1.5 mg kg!1 hour!1, respectively,
and propofol to effect (initially 0.2 mg kg!1

minute!1) for 120 minutes. The propofol infusion
was titrated according to reaction to nociceptive
stimuli every 15 minutes. Cardiopulmonary
parameters were monitored continuously and
arterial blood gas samples were analysed intermit-
tently. After 120 minutes' maintenance, the thia-
fentanil and medetomidine were antagonized using
naltrexone (10:1 thiafentanil) and atipamezole (5:1
medetomidine), respectively.

Results All impala were successfully immobilized.
The median dose [interquartile range (IQR)] of
propofol required for intubation was 2.7 (1.9e3.3)
mg kg!1. The propofolemedetomidineeketamine
combination abolished voluntary movement and

ensured anaesthesia for the 120 minute period.
Propofol titration showed a generally downward
trend. Median (IQR) heart rate [57 (53e61) beats
minute!1], respiratory rate [10 (9e12) breaths
minute!1] and mean arterial blood pressure [101
(98e106) mmHg] were well maintained. Arterial
blood gas analysis indicated hypoxaemia, hyper-
capnia and acidaemia. Butorphanol (0.12 mg
kg!1) was an essential rescue drug to counteract
thiafentanil-induced respiratory depression. All
impala regurgitated frequently during the main-
tenance period. Recovery was calm and rapid in all
animals. Median (IQR) time to standing from
antagonist administration was 4.4 (3.2e5.6)
minutes.

Conclusions and clinical relevance A propo-
folemedetomidineeketamine combination could
provide adequate anaesthesia for invasive proced-
ures in impala. The propofol infusion should begin at
0.2 mg kg!1 minute!1 and be titrated to clinical ef-
fect. Oxygen supplementation and airway protection
with a cuffed endotracheal tube are essential.

Keywords Aepyceros melampus, impala, ketamine,
medetomidine, propofol, total intravenous
anaesthetic.

Introduction

Historically, wild ruminants are chemically immobi-
lized for capture followed by prompt drug antagonism
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Abstract

Objective

midine-ketamine total intravenous anaesthetic in
impala (

Study design

Animals

Materials and methods

at 1253 m above sea level with 2.0 mg thiafentanil
and 2.2 mg medetomidine via projectile darts. Pro-
pofol was given to effect (0.5 mg kg
allow endotracheal intubation, following which
oxygen was supplemented at 2 L minute
Anaesthesia was maintained with a constant-rate
infusion of medetomidine and ketamine at 5
kg
and propofol to effect (initially 0.2 mg kg
minute
was titrated according to reaction to nociceptive
stimuli every 15 minutes. Cardiopulmonary
parameters were monitored continuously and
arterial blood gas samples were analysed intermit-
tently. After 120 minutes
fentanil and medetomidine were antagonized using
naltrexone (10:1 thiafentanil) and atipamezole (5:1
medetomidine), respectively.

Results

The median dose [interquartile range (IQR)] of
propofol required for intubation was 2.7 (1.9
mg kg
combination abolished voluntary movement and
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Abstract: In order to develop a long-term anesthesia for flighty antelope species in field situations, two
different protocols for induction and maintenance with an intravenous infusion were evaluated in wild-caught
impala (Aepyceros melampus). Ten adult female impala were induced with two induction protocols: one consisted
of 0.2 mg/kg medetomidine, 4 mg/kg ketamine, and 0.15 mg/kg butorphanol (MKB) and one consisted of 0.375
mg/kg etorphine, 0.2 mg/kg medetomidine, and 0.2 mg/kg midazolam (EMM). In both treatments, anesthesia was
maintained with a continuous intravenous infusion (CII) at an initial dose rate of 1.2 lg/kg per hr medetomidine,
2.4 mg/kg per hr ketaminen and 36 lg/kg per hr midazolam. Partial reversal was achieved with naltrexone (2 : 1
mg butorphanol; 20 : 1 mg etorphine) and atipamezole (5 : 1 mg medetomidine). Evaluation of anesthesia
included respiratory rate, heart rate, rectal temperature, arterial blood pressure, oxygen saturation, end tidal
carbon dioxide tension, and tidal volume at 5-min intervals, palpebral reflex and response to painful stimuli at 15-
min intervals, and arterial blood gases at 30-min intervals. Plasma cortisol concentration was determined after
induction and before reversal. Duration and quality of induction and recovery were evaluated. EMM caused a
faster induction of 9.5 6 2.9 min compared to 11.0 6 6.4 min in MKB. Recovery was also quicker in EMM (EMM:
6.3 6 5.4 min; MKB: 9.8 6 6.0 min). However, EMM also produced more cardiopulmonary side effects, including
hypoxemia and hypercapnia, and calculated oxygenation indices (PaCO2-PETCO2) were worse than in MKB. One
animal died after induction with EMM. The CII provided surgical anesthesia in 7 of 10 animals in MKB and in 9
of 9 animals in EMM for 120 min. In conclusion, the MKB induction protocol had advantages for prolonged
anesthesia in impala with significantly less cardiopulmonary depression compared to EMM. The comparably
decreased anesthetic depth could easily be adjusted by an increase of the CII.

Key words: Aepyceros melampus, CII, impala, ketamine, medetomidine, midazolam.

INTRODUCTION

Short-term anesthesia is commonly performed

in antelope species in the field. Quick inductions

are crucial to prevent exhaustion, hyperthermia,23

and trauma in nervous species, and several

combinations of potent opioids and a2-adreno-
ceptor agonists (a2-agonists) or tranquilizers have
been established.21 Potent opioids have the ad-

vantage of a quick induction but often cause poor

respiration and muscle rigidity,21,24,25 rendering

them unsuitable for prolonged procedures. Impa-

la (Aepyceros melampus) appear particularly sus-

ceptible to etorphine-induced respiratory

depression,24,25 which has been successfully ad-

dressed with administration of the mixed agonist-

antagonist opioid butorphanol in other spe-

cies.16,27 Immobilization of impala with a combi-

nation of ketamine and relatively high doses of

medetomidine was described to achieve reliable

respiration and muscle relaxation; however, levels
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Abstract: There is a growing necessity to perform long-term anesthesia in wildlife, especially antelope. The
costs and logistics of transporting wildlife to veterinary practices make surgical intervention a high-stakes
operation. Thus there is a need for a field-ready total intravenous anesthesia (TIVA) infusion to maintain
anesthesia in antelope. This study explored the feasibility of an etorphine–ketamine–medetomidine TIVA for field
anesthesia. Ten wild-caught, adult impala (Aepyceros melampus) were enrolled in the study. Impala were
immobilized with a standardized combination of etorphine (2 mg) and medetomidine (2.2 mg), which equated to a
median (interquartile range [IQR]) etorphine and medetomidine dose of 50.1 (46.2–50.3) and 55.1 (50.8–55.4) lg/
kg, respectively. Recumbency was attained in a median (IQR) time of 13.9 (12.0–16.5) min. Respiratory gas
tensions, spirometry, and arterial blood gas were analyzed over a 120-min infusion. Once instrumented, the TIVA
was infused as follows: etorphine at a variable rate initiated at 40 lg/kg per hour (adjusted according to
intermittent deep-pain testing); ketamine and medetomidine at a fixed rate of 1.5 mg/kg per hour and 5 lg/kg per
hour, respectively. The etorphine had an erratic titration to clinical effect in four impala. Arterial blood pressure
and respiratory and heart rates were all within normal physiological ranges. However, arterial blood gas analysis
revealed severe hypoxemia, hypercapnia, and acidosis. Oxygenation and ventilation indices were calculated and
highlighted possible co-etiologies to the suspected etorphine-induced respiratory depression as the cause of the
blood gas derangements. Impala recovered in the boma post atipamezole (13 mg) and naltrexone (42 mg)
antagonism of medetomidine and etorphine, respectively. The etorphine–ketamine–medetomidine TIVA protocol
for impala may be sufficient for field procedures of up to 120-min duration. However, hypoxemia and hypercapnia
are of paramount concern and thus oxygen supplementation should be considered mandatory. Other TIVA
combinations may be superior and warrant further investigation.

Key words: Aepyceros melampus, etorphine, impala, ketamine, medetomidine, TIVA.

INTRODUCTION

Etorphine immobilization in impala (Aepyceros
melampus) has been studied since the 1960s.1,7

Despite decades of use in impala, etorphine
immobilization has only been described and no
reports are available mentioning its use for the
long-term maintenance of surgical anesthesia. The
lack of its incorporation into anesthetic mainte-
nance protocols is perhaps because of pronounced

dose-related respiratory depression.6,23,24 In order
to decrease the dose of etorphine and thus its
undesirable characteristics, it can be used in a
combination with other drugs with known analge-
sic and anesthetic sparing effects, such as a low
dose of ketamine (a cyclohexamine dissociative
anesthetic) or medetomidine (an alpha2-adreno-
ceptor agonist) to achieve surgical anesthesia.16

In South Africa, because of the importance of
antelope for conservation and the value of these
animals in zoo and private wildlife collections,
veterinary intervention is often required.5,22 These
animals, in particular impala, are prone to injury
and are often presented to veterinarians for
surgical intervention. Long-duration transport to
veterinary facilities, field equipment, manpower
limitations, and high cost make surgery on wildlife
a challenge. A reliable field anesthetic protocol
that does not require the logistical challenges of
inhalation agents may make surgical interventions
more accessible to antelope situated in remote
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Abstract

Objective To characterize a propofolemedeto-
midine-ketamine total intravenous anaesthetic in
impala (Aepyceros melampus).

Study design Prospective clinical study.

Animals Ten adult female impala.

Materials and methods Impala were immobilized
at 1253 m above sea level with 2.0 mg thiafentanil
and 2.2 mg medetomidine via projectile darts. Pro-
pofol was given to effect (0.5 mg kg!1 boluses) to
allow endotracheal intubation, following which
oxygen was supplemented at 2 L minute!1.
Anaesthesia was maintained with a constant-rate
infusion of medetomidine and ketamine at 5 mg
kg!1 hour!1 and 1.5 mg kg!1 hour!1, respectively,
and propofol to effect (initially 0.2 mg kg!1

minute!1) for 120 minutes. The propofol infusion
was titrated according to reaction to nociceptive
stimuli every 15 minutes. Cardiopulmonary
parameters were monitored continuously and
arterial blood gas samples were analysed intermit-
tently. After 120 minutes' maintenance, the thia-
fentanil and medetomidine were antagonized using
naltrexone (10:1 thiafentanil) and atipamezole (5:1
medetomidine), respectively.

Results All impala were successfully immobilized.
The median dose [interquartile range (IQR)] of
propofol required for intubation was 2.7 (1.9e3.3)
mg kg!1. The propofolemedetomidineeketamine
combination abolished voluntary movement and

ensured anaesthesia for the 120 minute period.
Propofol titration showed a generally downward
trend. Median (IQR) heart rate [57 (53e61) beats
minute!1], respiratory rate [10 (9e12) breaths
minute!1] and mean arterial blood pressure [101
(98e106) mmHg] were well maintained. Arterial
blood gas analysis indicated hypoxaemia, hyper-
capnia and acidaemia. Butorphanol (0.12 mg
kg!1) was an essential rescue drug to counteract
thiafentanil-induced respiratory depression. All
impala regurgitated frequently during the main-
tenance period. Recovery was calm and rapid in all
animals. Median (IQR) time to standing from
antagonist administration was 4.4 (3.2e5.6)
minutes.

Conclusions and clinical relevance A propo-
folemedetomidineeketamine combination could
provide adequate anaesthesia for invasive proced-
ures in impala. The propofol infusion should begin at
0.2 mg kg!1 minute!1 and be titrated to clinical ef-
fect. Oxygen supplementation and airway protection
with a cuffed endotracheal tube are essential.
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Abstract: In order to develop a long-term anesthesia for flighty antelope species in field situations, two
different protocols for induction and maintenance with an intravenous infusion were evaluated in wild-caught
impala (Aepyceros melampus). Ten adult female impala were induced with two induction protocols: one consisted
of 0.2 mg/kg medetomidine, 4 mg/kg ketamine, and 0.15 mg/kg butorphanol (MKB) and one consisted of 0.375
mg/kg etorphine, 0.2 mg/kg medetomidine, and 0.2 mg/kg midazolam (EMM). In both treatments, anesthesia was
maintained with a continuous intravenous infusion (CII) at an initial dose rate of 1.2 lg/kg per hr medetomidine,
2.4 mg/kg per hr ketaminen and 36 lg/kg per hr midazolam. Partial reversal was achieved with naltrexone (2 : 1
mg butorphanol; 20 : 1 mg etorphine) and atipamezole (5 : 1 mg medetomidine). Evaluation of anesthesia
included respiratory rate, heart rate, rectal temperature, arterial blood pressure, oxygen saturation, end tidal
carbon dioxide tension, and tidal volume at 5-min intervals, palpebral reflex and response to painful stimuli at 15-
min intervals, and arterial blood gases at 30-min intervals. Plasma cortisol concentration was determined after
induction and before reversal. Duration and quality of induction and recovery were evaluated. EMM caused a
faster induction of 9.5 6 2.9 min compared to 11.0 6 6.4 min in MKB. Recovery was also quicker in EMM (EMM:
6.3 6 5.4 min; MKB: 9.8 6 6.0 min). However, EMM also produced more cardiopulmonary side effects, including
hypoxemia and hypercapnia, and calculated oxygenation indices (PaCO2-PETCO2) were worse than in MKB. One
animal died after induction with EMM. The CII provided surgical anesthesia in 7 of 10 animals in MKB and in 9
of 9 animals in EMM for 120 min. In conclusion, the MKB induction protocol had advantages for prolonged
anesthesia in impala with significantly less cardiopulmonary depression compared to EMM. The comparably
decreased anesthetic depth could easily be adjusted by an increase of the CII.

Key words: Aepyceros melampus, CII, impala, ketamine, medetomidine, midazolam.
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intermittent deep-pain testing); ketamine and medetomidine at a fixed rate of 1.5 mg/kg per hour and 5
hour, respectively. The etorphine had an erratic titration to clinical effect in four impala. Arterial blood pressure
and respiratory and heart rates were all within normal physiological ranges. However, arterial blood gas analysis
revealed severe hypoxemia, hypercapnia, and acidosis. Oxygenation and ventilation indices were calculated and
highlighted possible co-etiologies to the suspected etorphine-induced respiratory depression as the cause of the
blood gas derangements. Impala recovered in the boma post atipamezole (13 mg) and naltrexone (42 mg)
antagonism of medetomidine and etorphine, respectively. The etorphine–ketamine–medetomidine TIVA protocol
for impala may be sufficient for field procedures of up to 120-min duration. However, hypoxemia and hypercapnia
are of paramount concern and thus oxygen supplementation should be considered mandatory. Other TIVA
combinations may be superior and warrant further investigation.
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In order to develop a long-term anesthesia for flighty antelope species in field situations, two
different protocols for induction and maintenance with an intravenous infusion were evaluated in wild-caught
impala (Aepyceros melampusimpala (Aepyceros melampusimpala ( ). Ten adult female impala were induced with two induction protocols: one consisted
of 0.2 mg/kg medetomidine, 4 mg/kg ketamine, and 0.15 mg/kg butorphanol (MKB) and one consisted of 0.375
mg/kg etorphine, 0.2 mg/kg medetomidine, and 0.2 mg/kg midazolam (EMM). In both treatments, anesthesia was
maintained with a continuous intravenous infusion (CII) at an initial dose rate of 1.2 lg/kg per hr medetomidine,
2.4 mg/kg per hr ketaminen and 36 lg/kg per hr midazolam. Partial reversal was achieved with naltrexone (2 : 1
mg butorphanol; 20 : 1 mg etorphine) and atipamezole (5 : 1 mg medetomidine). Evaluation of anesthesia
included respiratory rate, heart rate, rectal temperature, arterial blood pressure, oxygen saturation, end tidal
carbon dioxide tension, and tidal volume at 5-min intervals, palpebral reflex and response to painful stimuli at 15-
min intervals, and arterial blood gases at 30-min intervals. Plasma cortisol concentration was determined after
induction and before reversal. Duration and quality of induction and recovery were evaluated. EMM caused a
faster induction of 9.5 6 2.9 min compared to 11.0 6 6.4 min in MKB. Recovery was also quicker in EMM (EMM:
6.3 6 5.4 min; MKB: 9.8 6 6.0 min). However, EMM also produced more cardiopulmonary side effects, including
hypoxemia and hypercapnia, and calculated oxygenation indices (PaCO2-PETCO2) were worse than in MKB. One
animal died after induction with EMM. The CII provided surgical anesthesia in 7 of 10 animals in MKB and in 9
of 9 animals in EMM for 120 min. In conclusion, the MKB induction protocol had advantages for prolonged
anesthesia in impala with significantly less cardiopulmonary depression compared to EMM. The comparably
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Abstract:
costs and logistics of transporting wildlife to veterinary practices make surgical intervention a high-stakes
operation. Thus there is a need for a field-ready total intravenous anesthesia (TIVA) infusion to maintain
anesthesia in antelope. This study explored the feasibility of an etorphine–ketamine–medetomidine TIVA for field
anesthesia. Ten wild-caught, adult impala (
immobilized with a standardized combination of etorphine (2 mg) and medetomidine (2.2 mg), which equated to a
median (interquartile range [IQR]) etorphine and medetomidine dose of 50.1 (46.2–50.3) and 55.1 (50.8–55.4)
kg, respectively. Recumbency was attained in a median (IQR) time of 13.9 (12.0–16.5) min. Respiratory gas
tensions, spirometry, and arterial blood gas were analyzed over a 120-min infusion. Once instrumented, the TIVA
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Abstract
Hand coordination can allow humans to have dexterous control with many degrees of free-
dom to perform various tasks in daily living. An important contributing factor to this important
ability is the complex biomechanical architecture of the human hand. However, drawing a
clear functional link between biomechanical architecture and hand coordination is challeng-
ing. It is not understood which biomechanical characteristics are responsible for hand coor-
dination and what specific effect each biomechanical characteristic has. To explore this link,
we first inspected the characteristics of hand coordination during daily tasks through a sta-
tistical analysis of the kinematic data, which were collected from thirty right-handed subjects
during a multitude of grasping tasks. Then, the functional link between biomechanical archi-
tecture and hand coordination was drawn by establishing the clear corresponding causality
between the tendinous connective characteristics of the human hand and the coordinated
characteristics during daily grasping activities. The explicit functional link indicates that the
biomechanical characteristic of tendinous connective architecture between muscles and
articulations is the proper design by the Creator to perform a multitude of daily tasks in a
comfortable way. The clear link between the structure and the function of the human hand
also suggests that the design of a multifunctional robotic hand should be able to better imi-
tate such basic architecture.

Introduction
The human hand is an amazing instrument that can perform a multitude of functions, such as
the power grasp and precision grasp of a vast array of objects. The excellent behaviors of the
human hand are enabled by a highly complex structure, with 19 articulations, 31 muscles and
more than 25 degrees of freedom (DOF) [1]. While the abundant functions are favorable, this
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ing. It is not understood which biomechanical characteristics are responsible for hand coor-
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we first inspected the characteristics of hand coordination during daily tasks through a sta-
tistical analysis of the kinematic data, which were collected from thirty right-handed subjects
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tecture and hand coordination was drawn by establishing the clear corresponding causality
between the tendinous connective characteristics of the human hand and the coordinated
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comfortable way. The clear link between the structure and the function of the human hand
also suggests that the design of a multifunctional robotic hand should be able to better imi-
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Introduction
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the power grasp and precision grasp of a vast array of objects. The excellent behaviors of the
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Retraction: Biomechanical Characteristics of
Hand Coordination in Grasping Activities of
Daily Living
The PLOS ONE Staff

Following publication, readers raised concerns about language in the article that makes refer-
ences to a 'Creator', and about the overall rationale and findings of the study.

Upon receiving these concerns, the PLOS ONE editors have carried out an evaluation of the
manuscript and the pre-publication process, and they sought further advice on the work from
experts in the editorial board. This evaluation confirmed concerns with the scientific rationale,
presentation and language, which were not adequately addressed during peer review.

Consequently, the PLOS ONE editors consider that the work cannot be relied upon and
retract this publication.

The editors apologize to readers for the inappropriate language in the article and the errors
during the evaluation process.
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The greatest story ever planned?

Darwin’s diary:

1. Hypothesis

Species originate by selection 
acting on the variability of 
phenotypes so that only certain 
ones can reproduce/so that 
certain ones can reproduce 
more efficiently.

2. Research plan

Travel around the world and 
find model systems to test 
hypothesis.
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Write.

Write before you are 
ready.

But please only write if you 
want to say something, not 
because you want to have 
a career.

How do I start ?



‘publish and perish !’

Brian McNab (2002)



Always remember: most people who
are really happy in this world are so 
without having published a thing. 



Science is not about control.

Is is about cultivating a perpetual 
condition of wonder in the face of 
something that forever grows one 
step richer and subtler than our latest 
theory about it. 

It is about reverence, not mastery.
Richard Powers (1991) The gold bug variations. William Morrow & Co, New York




