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the overview

Don’t lose sight of the forest for the trees.

international adage
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Writing an original research article can be very 
complicated. after having done so much re-
search —reading so many papers and doing so 
many analyses on your data— it is easy to get 
caught up in the details and lose sight of the big 
picture.  a good manuscript is more than the sum 
of its parts. Manuscripts should be built around a 
unifying message. the earlier you decide on this 
message, the easier it will be create a harmoni-
ous whole. this is not to say that you need to 
have a refined version of your message at your 
fingertips when you first sit down to write. on the 
contrary, your message will evolve as you write 

and rewrite. Working through successive drafts 
will bring new insights into your work and help 
you discover new relationships among your data 
and analyses. once you know what you want to 
say, you can concentrate on how to say it clearly, 
correctly, concisely, and convincingly.  this is why 
the title, abstract, and conclusion should be the 
last parts of the manuscripts to be put into their 
final form.

this section deals with the parts of the arti-
cle that represent the whole: the title, summary 
statement, abstract, and conclusion. 
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titles

•		for indicative titles:

– effect of (independent variable) on (depen-
dent variable) in (population):

 Effects of vasopressors on pulmonary vascu-
lar function in patients with liver transplants

– (Dependent variable) in (population) in re-
sponse to (independent variable):

 Pulmonary vascular function in patients with 
liver transplants in response to vasopressors   

or when there is no clear independent vari-
able:
– (Dependent variable) in (population):
	 Outcome	after	transmetatarsal	amputation	in	

patients with diabetic foot

•	for informative titles:

– (independent variable) verb describing an ef-
fect (dependent variable) in (population):

 Vasopressors improve pulmonary vascular 
function in patients with liver transplants

– (Dependent variable) verb describing an ef-
fect (independent variable) in (population):

 Pulmonary vascular function improves after 
vasopressor administration in patients with 
liver transplants

– adjective (Dependent variable) preposition 
(independent variable) in (population):

 Improved pulmonary vascular function after 
vasopressor administration in patients with 
liver transplants

 High rate of complications after transmetatar-
sal amputation in patients with diabetic foot

in addition to the title of your manuscript, many 
journals require you to provide a short title or 
“running head”, which is usually limited to a max-
imum of 50 characters, including spaces. this 
abbreviated title will appear at the top of every 
page of your article.

Your title is arguably the most important part of 
your paper. Prospective readers search for key 
words in search engines that return lists of titles 
linked to abstracts. Based on your title, they will 
decide whether your paper is potentially interest-
ing; if they decide it is not, they will not bother to 
read the abstract. a well-written title should at-
tract readers who might be truly interested in your 
work, but it should also redirect those who would 
definitely not be interested in it. to accomplish 
this, a title should be honest: it should give pro-
spective readers a realistic idea of what to expect. 

titles must convey as much specific informa-
tion as possible while remaining brief and clear. 
the same precepts that guide writing in other 
parts of the manuscript apply to titles; in other 
words, consider your audience and be meticu-
lous in your choice of words and in how you put 
them together. if you are writing for a general sci-
ence journal, it would be unwise to abbreviate the 
term “magnetic resonance imaging” in the title; 
however, if you are writing for a neuroradiology 
journal, you can be assured that your potential 
audience would understand and appreciate the 
abbreviation.

titles can be classified as indicative, in oth-
er words, those that indicate what the article is 
about (e.g., the relationship between a and B), 
or informative, in other words, those that inform 
readers of the findings (e.g., a increases B). the 
journal’s instructions for authors will inform you of 
the word or character limits, but you will probably 
need to browse a few issues to see whether they 
ever accept informative titles.

the titles of hypothesis-based studies should 
include the independent variable (if applicable), 
the dependent variable, and the population or ani-
mal studied. the following formats are often used:
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titles

Exercise 79
Rewrite the following titles to make them more concise.

  1) a study of the pharmacodynamics and pharmacokinetics of intravenously administered digoxin 
and digitoxin

  2) an investigation into the effects of XYZ39 on liver fibrosis in adult male Wistar rats
  3) the nature of the interaction between norepinephrine and magnesium sulfate on cerebral vaso-

constriction in rabbits’ brains
  4) a comparison of the normal findings in the elastic fibers in the musculature of the rectosigmoid 

colon in children compared with the findings in children with Hirschsprung’s disease.
  5) a description of the normal anatomy, anatomical variants, and common abnormalities of the 

cerebral vessels in the circle of Willis on magnetic resonance angiography

Exercise 80
Suggest how these titles might be improved.

  1) Brain assessment in rats using micro positron emission tomography 
  2) Complications in babies resulting from anesthesia
  3) Human losartan pharmacokinetic profile prediction based on in vitro uptake transport data
  4) Preliminary results of a multicenter study on the ultrastructural changes in renal tissues brought 

about by mistoprostol in adults treated with cisplatin
  5) analysis of possible multiple sclerosis development predisposing factors

Exercise 81
Select the best title for these abstracts.

  1) BaCKGRounD: enchondromatosis is characterized by multiple benign cartilage lesions in 
bone. While ollier disease is typified by multiple enchondromas, in Maffucci syndrome these are 
associated with hemangiomas. studies evaluating the predictive value of clinical symptoms for 
development of secondary chondrosarcoma are lacking. this multi-institute study evaluated the 
clinical characteristics of patients to gain insight into behavior of these diseases.

 MetHoD: We retrospectively analyzed clinical data from 144 ollier and 17 Maffucci patients 
from 13 european centers and one national databank supplied by members of the european 
Musculoskeletal oncology society.

 ResuLts: Patients had multiple enchondromas in the hands and feet only (group i, 18%), in 
long bones including scapula and pelvis only (group ii, 39%), and in both small and long/flat 
bones (group iii, 43%), respectively. the overall incidence of chondrosarcoma thus far is 40%. 
in group i, only 15% developed chondrosarcoma, in contrast to 43% in group ii and 46% in 
group iii, respectively. the risk of developing chondrosarcoma increases when enchondromas 
are located in the pelvis (odds ratio, 3.8; p = 0.001).

 ConCLusions: overall incidence of development of chondrosarcoma is 40%. Patients with 
enchondromas located in long bones or axial skeleton, especially the pelvis, have a seriously 
increased risk of developing chondrosarcoma and are need regular screening for early detection 
of malignant transformation.
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 a) incidence of chondrosarcoma: a multicenter study of 161 patients
 b) Prognosis of Chondrosarcoma in Patients with ollier Disease and Maffucci syndrome
 c)  incidence and Predictive factors of Chondrosarcoma in Patients with ollier Disease and 

Maffucci syndrome: an international Multicenter study of 161 Patients
 d)  incidence, severity, diagnosis, and prognosis of Chondrosarcoma in patients with ollier Dis-

ease and Maffucci syndrome: an international multicenter study of 161 patients

  2) BaCKGRounD/aiMs: the optimal timing of laparoscopic cholecystectomy (LC) in the treat-
ment of acute cholecystitis remains controversial. this retrospective study was undertaken to 
assess the clinical outcomes and possible advantages and disadvantages of early versus de-
layed LC for acute cholecystitis.

 MateRiaLs anD MetHoDs: Records of all patients admitted for acute cholecystitis in whom 
LC was attempted between January 2004 and January 2006 at national taiwan university Hos-
pital were reviewed.

 ResuLts: a total of 89 patients were recruited to the study. of these, 56 patients received 
early LC, and 33 patients received delayed LC following conservative therapy. there were no 
intergroup differences in age, gender, or days of symptoms prior to presentation. Patients un-
dergoing early LC experienced a significantly longer operation time (109 ± 37.59 minutes versus 
77 ± 25.65 minutes, p < 0.001), more blood loss (76 ml versus 28 ml, p = 0.006), and a longer 
post-operation hospital stay (4.5 days versus 2.6 days, p < 0.001). the conversion rate to open 
cholecystectomy was not significantly different (4/56 versus 2/33, p = 0.84), and there were no 
biliary tract injury or other major complications in either group. However, patients with early LC 
had a shorter total hospital stay (4.53 days versus 7.79 days, p < 0.001) and fewer admissions 
(1 in early LC versus 2.4 in delayed LC, p < 0.001).

 ConCLusions: Both early and delayed LC appear to be effective and safe in the treatment 
of acute cholecystitis. early LC may be more technically demanding and time-consuming, and 
may be associated with a higher rate of wound infections; however, it also tends to shorten the 
total length of hospital stay and reduce the risk of repeat cholecystitis. We recommend early LC 
for acute cholecystitis comparison with delayed LC.

 a)  Clinical outcomes, advantages, and complications of delayed laparoscopic cholecystectomy 
in the treatment of acute cholecystitis

 b)  is early laparoscopic cholecystectomy safer than delayed cholecystectomy in the treatment 
of acute cholecystitis?

 c)  evaluation of early versus delayed laparoscopic cholecystectomy in the treatment of acute 
cholecystitis

 d) Both b and c are good titles for this abstract.
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abstracts

after the title, the abstract is the part of your pa-
per that is most likely to be read. Just as only a 
small proportion of those who read your title will 
go on to read your abstract, only a small propor-
tion of those who read your abstract will go on 
to read the entire article. Like your title, your ab-
stract should give readers a realistic idea of what 
to expect in your article. 

abstracts can be classified into two basic 
types. a descriptive abstract is usually a single 
paragraph telling readers what to expect if they 
read the article. this type of abstract is usually 
reserved for review articles or case reports, which 
do not represent original research. Descriptive 
abstracts merely serve to help readers decide 
whether to read the full article; without the ac-
companying article, they are relatively useless. 
the other type of abstract, the informative ab-
stract is much more common.

an informative abstract should be a con-
densed version of your article. it should be writ-
ten to stand alone. Readers should be able to 
understand your abstract without reading the en-
tire article; likewise, they should be able to under-
stand your article without reading your abstract. 
the abstract is not an introduction. there should 
be no information in the abstract that does not 
appear in the article itself, yet all the most impor-

tant information from the article should appear in 
the abstract. 

Most journals use a version of the iMRaD for-
mat for indicative abstracts. this requires you to 
state the background or rationale for your study 
in one or two lines, followed by a brief but de-
tailed statement of your objectives or hypoth-
esis. You need to include enough information 
about your methods to orient your readers so 
they can understand your results. You need to 
highlight your most important results and sum 
them up in a succinct conclusion that shows 
your work is meaningful. any conclusions in 
the abstract must be supported by information 
that also figures in the abstract—as mentioned 
above, the abstract must be completely intel-
ligible without referring to the article. 

the precepts that apply to all the other parts 
of a scientific paper are even more relevant in an 
abstract. Word limits force you to be concise, 
but you must be careful not to sacrifice clarity. 
some journals forbid the use of abbreviations in 
abstracts, but most allow judicious use of ab-
breviations. abbreviations are less likely to cause 
confusion in an abstract than in longer texts, 
because readers will have the definition fresh in 
mind and present on the same page if they need 
to refer back to it.
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Exercise 82
Answer	the	questions	about	what	is	wrong	with	the	following	abstracts.	

  1) What is missing from this abstract?

 BaCKGRounD
 Lithium is used to treat and prevent episodes of mania in people with bipolar disorder. Lithium-

induced hyperparathyroidism (LiH) is a relatively underrecognized complication of long-term 
lithium treatment. symptoms of LiH can be similar to those of bipolar disorder, delaying diagno-
sis of LiH. the first sign of LiH may be hypercalcemia, although it is often overlooked. We aimed 
to determine the prevalence of hypercalcemia in a cohort of patients with bipolar disorder.

 MetHoDs
 in this cross-sectional study, we collected data from 314 patients treated with lithium for bipolar 

disorder. Patients with bipolar disorder from the same clinics who had never been treated with 
lithium served as controls (n = 15). 

 ResuLts
 in patients on lithium, mean serum calcium was 2.49 (sD 0.11) mmol/l and the point prevalence 

of hypercalcemia (> 2.60 mmol/l) was 15.6%. in controls, mean serum calcium level was 2.37 
mmol/l, and none had hypercalcemia (p = 0.001). the duration of lithium treatment was the only 
significant predictor for the development of hypercalcemia (p = 0.002).

 ConCLusion
 the prevalence of hypercalcemia was significantly higher in lithium-treated patients than in con-

trols. Prevalence correlated with the cumulative time under lithium treatment. 

  2) What is missing from this abstract?

 BaCKGRounD
 the objective of this research was to investigate the synergistic effects of two dietary com-

ponents: docosahexaenoic acid (DHa), an omega-3 fatty acid present in cold-water fish, and 
curcumin (CCM), an herbal nutrient present in turmeric, in an in vivo model of DMBa-induced 
mammary tumorigenesis in mice.

 MetHoDs
 We used the carcinogen DMBa to induce breast tumors in senCaR mice on control, CCM, 

DHa, or DHa + CCM diets. appearance and tumor progression were monitored daily. the tu-
mors were harvested 15 days following their first appearance for morphological and immuno-
histological analysis. Western analysis was performed to determine expression of maspin and 
survivin in the tumor tissues. Characterization of tumor growth was analyzed using appropriate 
statistical methods. otherwise all other results are reported as mean ± sD and analyzed with 
one-way anova and tukey’s post hoc procedure.

 ResuLts
 analysis of gene microarray data indicates that combined treatment with DHa + CCM altered the 

profile of “PaM50” genes in the sK-BR-3 cell line from an eR–/Her-2+ to that resembling a “nor-
mal-like” phenotype. the in vivo studies demonstrated that DHa + CCM treatment reduced the 
incidence of breast tumors, delayed tumor initiation, and reduced progression of tumor growth. 
Dietary treatment had no effect on breast size development, but tumors from mice on a control 
diet (untreated) were less differentiated than tumors from mice fed CCM or DHa + CCM diets. 
the synergistic effects also led to increased expression of the pro-apoptotic protein, maspin, 
but reduced expression of the anti-apoptotic protein, survivin.
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 ConCLusions
 the sK-BR-3 cells and DMBa-induced tumors, both with an eR– and Her-2+ phenotype, were 

affected by the synergistic interaction of DHa and CCM. this suggests that the specific breast 
cancer phenotype is an important factor for predicting efficacy of these nutraceuticals. the 
combination of DHa and CCM is potentially a dietary supplemental treatment for some breast 
cancers, likely dependent upon the molecular phenotype of the cancer.

  3) What does not belong in this abstract?

 intRoDuCtion
 the pathogenesis of juvenile dermatomyositis (JDM) remains poorly understood. Macrophages 

are often seen in muscle tissue very early in the disease process. We hypothesized that these 
cells secrete the pro-inflammatory myeloid-related protein (MRP) 8/14, which may then contrib-
ute to muscle pathology in JDM.

 MetHoDs
 We studied 56 patients with JDM. We compared serum MRP8/14 levels with clinical measures 

of disease activity. We used immunohistochemistry to determine the frequency and identity of 
MRP-expressing cells in muscle biopsies taken early in the disease process, and tested the 
effects of MRP stimulation and endoplasmic reticulum (eR) stress on muscle in vitro. We used 
multiplex immunoassay to analyze serum or supernatant levels of cytokines.

 ResuLts
 serum MRP8/14 correlated with physician’s global assessment of disease activity (R = 0.65, 

p = 0.0003) and of muscle strength/endurance measured by the Childhood Myositis assess-
ment score (R = -0.55, p = 0.004). MRP8/14 was widely expressed by CD68+ macrophages in 
JDM muscle tissue. Human myoblasts cultured with MRP8/14 secreted the cytokines MCP-1 
and iL-6, and secretion increased after eR stress. serum MCP-1 and iL-6 were significantly 
higher in JDM patients than in healthy controls.

 ConCLusions
 serum MRP8/14 is a potential biomarker for disease activity in JDM in clinical practice and re-

search. MRP8/14 is easy to detect in serum even at low levels; it is already in clinical use to de-
tect gut inflammation, and it is stable in clinical serum samples even when transported at room 
temperature. tissue-infiltrating macrophages secreting MRP8/14 may contribute to myositis by 
stimulating the local production of cytokines directly from muscle.

  4) What does not belong in this abstract?

 BaCKGRounD
 Growing evidence suggests that alterations of the inflammatory/immune system contribute to 

the pathogenesis of depression. Peripheral and brain inflammatory markers are increased in 
depressed patients, and major depression often occurs together with other diseases associated 
with inflammatory alterations. We aimed to characterize the link between depression and inflam-
mation by examining the inflammatory system alterations.

 MetHoDs
 We used homozygous rats with partial or total deletion of the serotonin transporter (seRt) 

gene as a genetic model of vulnerability for depression and wild-type, heterozygous rats as 
controls. We analyzed cytokine expression at baseline and after acute injection of lipopolysac-
charide (LPs). 

Continue
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 ResuLts
 seRt mutant rats showed altered cytokine expression in the dorsal and ventral hippocampus at 

baseline and also displayed an exacerbated cytokine response to the LPs challenge. Moreover, 
mutant rats exhibit differences in the expression of markers for microglia activation.

 ConCLusion
 Baseline or functional alterations of immune/inflammatory systems contribute to heightened 

susceptibility to depression. failure to respond to antidepressant treatment may be due to in-
creased cytokine expression. 

  5) How can we improve the intelligibility of this abstract by moving the information from a single 
sentence?  

 BaCKGRounD
 in assisted reproduction cycles, gonadotropins are administered to obtain a greater number of 

oocytes. Most patients have no adverse response, but 3% to 6% develop ovarian hyperstimula-
tion syndrome (oHss). increased vascular permeability is central to oHss. Metformin reduces 
the risk of oHss, but little is known about its possible effects on oHss or mechanisms of ac-
tion. We evaluated whether metformin attenuates some of the ovarian adverse effects caused 
by oHss and the mechanisms involved.

 MateRiaL anD MetHoDs 
 We used a rat model of oHss to investigate the effects of metformin administration, comparing 

rats administered gonadotropin to induce oHss, rats pretreated with metformin before gonado-
tropin administration to induce oHss, and control rats. ovarian sections stained with Masson 
trichrome were examined histologically and follicles were counted. vascular permeability was 
measured by the release of intravenously injected evans Blue dye. vascular endothelial growth 
factor (veGf) levels were measured by immunosorbent assay. CoX-2 protein expression was 
evaluated by western blot, and nos levels were analyzed by immunohistochemistry.

 ResuLts
 Rats with gonadotropin-induced oHss had pathophysiological characteristics similar to those 

seen in human oHss: increased body weight, elevated progesterone and estradiol levels 
(p < 0.001), increased number of corpora lutea (p < 0.001), higher ovarian veGf levels (p < 0.001), 
and greater vascular permeability (p < 0.01). Metformin prevented some of these effects. the va-
soactive factors CoX-2 and nos were increased in the ovaries of animals with oHss (p < 0.05 
and p < 0.01) but not in those pretreated with metformin (p < 0.05), suggesting that metformin 
has a role preventing the increase in vascular permeability caused by the syndrome.

 ConCLusion
 Metformin attenuates the increases in body weight, circulating progesterone and estradiol, and 

vascular permeability in oHss. these effects are mediated by inhibiting the increase in the va-
soactive molecules veGf, CoX-2, and partially nos. these molecules are increased in oHss 
and are responsible for many of the symptoms related to oHss.

  6) What makes this abstract so hard to understand?

 BaCKGRounD
 M

3 muscarinic acetylcholine receptor (M3-maChR) is stably expressed in the myocardium, but 
its pathophysiological role remains largely undefined. this study aimed to investigate the role of 
M3-maChR in myocardial hypertrophy (MH) induced by angiotensin ii (ang ii) and elucidate the 
underlying mechanisms.
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 MetHoDs
 Cardiac-specific M3-maChR overexpression transgenic (tG) mice and rat H9c2 cardiomyoblasts 

(CM) with ectopic expression of M3-maChR were established. Models of myocardial hypertrophy 
(MH) were induced by transverse aortic constriction (taC) or ang ii infusion in the tG mice  in 
vivo, and by isoproterenol (iso) or ang ii treatment of H9c2 CM in vitro. MH was evaluated by 
electrocardiography (eCG) measurement, hemodynamic measurement, and histological analy-
sis. mRna and protein expression were detected by real-time Rt-PCR and Western blot analysis 
(WBa).

 ResuLts
 M3-maChR was upregulated in MH, while M2-maChR expression did not change significantly. 

M3-maChR overexpression significantly attenuated the increased expression of atrial natriuretic 
peptide and β-myosin heavy chain induced by ang ii both in vivo and in vitro. in addition, M3-
maChR overexpression downregulated at1 receptor expression and inhibited the activation of 
MaPK signaling in the heart.

 ConCLusion
 the upregulation of M3-maChR during MH could relieve the hypertrophic response provoked by 

ang ii, and the mechanism may involve the inhibition of MaPK signaling through the downregu-
lation of at1 receptor.

Exercise 83
Organize	the	following	sentences	into	an	abstract	with	the	subsections	Background,	Methods,	Re-
sults, and Conclusion.

PRotein inteRaCtions of tHe tRansCRiPtion faCtoR HoXa1
 a) other families of transcription factors, such as smad or stat, are signaling transducers.
 b)  Copurification confirmed 45 interactors, many of which were involved in cell-signaling trans-

duction, cell adhesion, and vesicular trafficking. 
 c) We aimed to investigate the mode of action of mammalian Hox-a-1.
 d) Whether Hox proteins are signaling transducers has never been investigated. 
 e) screening identified 59 interactors. 
 f) Hox proteins are transcription factors involved in crucial processes during animal development.
 g)  the intracellular patterns for these interactions were consistent with the selective recruitment 

of Hox-a-1 by subgroups of partner proteins at vesicular, cytoplasmic, or nuclear compart-
ments.

 h)  We used bimolecular fluorescence complementation (BfC) to determine where the interac-
tions take place in live cells. 

 i) BfC detected 41 interactions. 
 j)  our characterization of the Hox-a-1 interactome suggests unexplored roles for Hox proteins in 

cell-to-cell communication and cell physiology.
 k)  We used systematic yeast two-hybrid screening against ~12,200 polypeptides derived from 

open reading frames to characterize the interactome of Hox-a-1. 
 l) BfC revealed distinctive intracellular patterns for these interactions. 
 m) Little is known about the mode of action of Hox proteins. 
 n)  We used copurification and bimolecular fluorescence complementation to check the results of 

the screening.


