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Presentation Notes
Needs updating with this year’s venue and date
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VSG RYGB 

Sham Surgery Sham Surgery 

Number of survival surgeries 64 127 51 83 

Number (%) survived at one month post-op 52 (81%) 103 (81%) 48 (94%) 56 (68%) 
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Bariatric Surgery Models (Core B, Animal Care) 

o VSG Validation study underway, UC Davis portion completed 
o males and females 
o microbiome, energy expenditure (CLAMS), fecal digestible energy, 

DEXA, ivGTT (VSG versus pair fed and ad lib sham controls)  
o VSG models offered as service and for distribution 

o 4 requests underway 
o RYGB models offered as service and for distribution 

o Refining procedure (modification of Hao et al, 2013) 
o Cores C&D participating in service (functional analysis) 
o Ileal transposition coming next 
 
 

Models 
Development 

Update: 
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Blood Brain Barrier Permeability by MRI (Core E, Cardio/Pathology) 

 T1 weighted MRI data is collected 
with 7T Bruker Biospec MRS/MRI 
system  using Magnevist 
(gadolinium based) contrast agent 

 
 Assay could be applied to kidney 

or tumor biology (with some 
modifications to protocol) 

Procedure 
Update: 

Presenter
Presentation Notes
BBB permeability as measured by MRI
This assay is up and running and has been utilized for two separate experiment
This study evaluated how infusing a bolus of lipids  alters BBB permeability acutely
Top: Representative images of the Ki maps. Brain inside skull is circled in red 
A. Baseline, pre-treatment B. 20 minutes post TL bolus infusion at 150mg/dL C. 40 minutes post TL bolus infusion
Increase yellow pixels in indicative of increase Magnevist transport form blood to brain.  
Bottom: mean Permeability (Ki =min^-1) C57BL/6 mice at baseline (pre-treatment), 20minutes, 40minutes, and 60minutes post-treatment with Lipid infusion. *p<0.05. 
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 Dexcom transmitters surgically implanted percutaneously (Core B) 
 

 Frequent, continuous readouts of interstitial glucose concentrations in 
conscious, free moving mice (Core C) 

 
 To be offered as a service   

Continuous Glucose Monitoring-CGM (Core C, Endocrinology & Metabolism) 
van der Meulen, T., et al., Nat Med, 2015. 21(7): p. 769-76 

Procedure 
Update: 

Glucose measurements every 5 min in diabetic ob/ob (red) 
and wild-type (black) mice (n = ~850 measurement / 72 h.)  

Presenter
Presentation Notes
Pioneered and published by Dr. Mark Huising, Department of Neurobiology, Physiology, and Behavior – Member, Endocrinology and Metabolism, Core, UCD-MMPC.

Continuous glucose measurements. The transmitters are implanted subcutaneously and affixed with glue.

Method: (Mark’ Nature Med paper)
    Mouse anesthetized and surgical prep
    Dexcom Seven Plus continuous glucose sensors (San Diego) implanted subcutaneously in two ob/ob males and two lean age-matched males at 10 weeks of age
    Attached and affixed the transmitters to the back of the animal using acrylamide-based veterinary glue. 
    Started and calibrated the sensors before the beginning of the dark cycle using glucose values obtained by hand-held glucometer from the tip of the tail. 
    Carried out calibration measurements twice daily, at the beginning and end of the light cycle. 
    Collected continuous glucose profiles for up to 7 d in freely moving animals in their home cage. 
    Did not use glucose data acquired before calibration on the morning after implantation as the hyperglycemia associated with anesthesia affected the glucose profile. 
    Recovered transmitters under isoflurane anesthesia or following animal death. 
    Acquired body composition measurements by an EchoMRI-100H body composition analyzer (Houston).




Intravenous Glucose Tolerance Test-ivGTT (Core C, Endocrinol & Metabol) 
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 Requires 7 small (40µl) blood samples over 50 minutes following glucose IV (Core B). 
 

 Faster & higher throughout than clamps - can also assess insulin secretion, insulin 
mediated + insulin independent glucose disposal (DI). 

 
 Analysis simple math formula (computer modeling not needed; Am. J. Physiol., 2009).  
 
 Offered as service (Core C&B) (e.g., insulin sensitivity in bariatric surgery mice) 

Validation with insulin sensitivity and glucose clearance assessed with Clamps  
 
Insulin sensitivity index (SI) as measured by (a) IVGTT is well-correlated (r = 0.97; p< 0.0001) with 
insulin sensitivity and glucose clearance rates measured by (b) hyperinsulinemic, euglycemic clamps.  
M/I, glucose infusion rate during the 2nd h / mean insulin level at 60-120 min.  

(Ahren and Pacini, Am. J. Physiol., 1998, 1999, 2001, 2002 

Assay 
Update: 

(a) (b) 

Presenter
Presentation Notes
Developed and validated by Drs. Bo Ahren (Lund University, Sweden) and Giovanni Pacini (University of Padua, Italy) for assessment of insulin sensitivity (SI), indices of glucose disposal, and insulin secretion in mice




Murine Telemetry System (Core E, Cardiovascular & Pathology) 

Data Scientific Intl. Telemetry System  
• HD-X11 or TA-F10 implantable telemeter 
• Pressures: arterial, venous, left ventricular, 

ocular, bladder 
• Biopotentials:ECG, EMG, EEG, EOG 
• Temperature 
• Activity (relative) 
• Option of temperature controlled, or in CAMS  

17°C 12°C 22°C 28°C 32°C 

Assay  
Update: 
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 First (pilot) study completed (with Core D: temp ramp with RynR mutant) 
 
 Currently accommodates 4 mice/run (upgradable to 8-16) 
 
 Fully installed, offered as service (Core D&B) 

Presenter
Presentation Notes
Telemetry system completed first pilot study
Two telemeter options  HD-X11 (multiple readouts including  
  pressure, Biopotential, temp and activity) or TA-F10 (temp activity only)
In concert with Core D there is the option of running temperature
  controlled experiments
Pilot study 4 mice with Ryan receptor mutation put through temperature
  challenge, and data are core body temperatures
These animals core body temperature we run by telemetry while animals
  were metabolically assessed in CLAMS.  
Note- there is noise due to interference with CLAMS system and this data
  has been cleaned up. 
More complex telemeter HD-X11 first survival surgeries planned. 
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Host 

Host function 
Gut 
• Permeability (Ussing chambers) 
• GI tract transcriptomics 
Systemic 
Plasma or tissue metabolomics 
• Bacterially derived metabolites 
 

Microbiome/Microbiota 
Archaea, Bacteria, Fungi, Viruses 

Phylogenetic Classification 
Variable region sequencing/alignment to database 
(targeted metagenomics) 
• 16S rRNA (Bacteria & Archaea) 
• ITS (internal transcribed spacer) rRNA (fungi) 
• VLP purification & amplification (virus) 

Functional Activity 
• Shotgun metagenomics  
 (putative) 
• Metatranscriptomics  
 (active pathways) 
• Metabolomics  

Integrative Pathway Analysis 
Metabolites 
Gene activity 

Microorganism identification 
Host-Microbe Interactions 

Host-Microbiome Analysis (Core D, Body Composition) 

Presenter
Presentation Notes
Core D also runs a gut microbiota service.  
Planning expansion of services related to gut physiology and microbiota.  
Initially, clients were primarily interested in phylogenetic classification of bacteria from feces through variable region sequencing of 16S ribosomal DNA.  
This is just the tip of the iceberg- other techniques are now available that can provide us with information not only about what microbes (not just bacteria) are there but begin to resolve what the microbes are doing.
This will involve multi-omic approaches such as meta-transcriptomics  and metabolomics as well as complementary in vivo and in vitro assessments of gut function.  
In the near future, we will begin to offer gut permeability assessments using Ussing chambers.  
This method examines the flux of particular sized molecules across the gut wall mounted in the chambers.  
Combining these methods will allow us to get a better picture of gut function and characterize host- microbe interactions.
Text in red indicates services we already offer.
Text in black are new areas working to introduced to offer a more comprehensive analysis of gut function and the analysis of gut-microbiota interactions. 
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Gnotobiotic Mouse Research Center (Core B, Animal Care) 

Facility 
Update: 

 Enable experimental manipulation of gut microbiome 
 

 Numerous services (rederivation, knockout/transgenic/Cas9 mice, diet) 
 

 Capacity (340 cages: 100 rederivation/breeding, 240 microbial challenge) 
 

 In-service July 2016 

Presenter
Presentation Notes
NIH G20 awarded October 2015
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Enables one to determine how shifts in the thermoneutral zone or  
energy expenditure response to cold contribute to weight gain. 

 Determination of thermoneutral zone (lower and upper critical temperatures) 
 
 Energy expenditure in response to cold or heat stress  

 
 In-service 2015 

The relationship between ambient temperature and energy expenditure in male and female mice 

Temperature Challenge (Core D, Body Composition) 

Service  
Update: 
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Enables determination of the 
extent to which physical activity-

related energy expenditure is 
altered in mouse models. 

Calorimetry chamber with running wheel 

Physical Activity (Core D, Body Composition) 

 Energy expenditure measured with running wheel access 
 
 Energy expenditure during treadmill running  
 
 In-service 2015 

Service  
Update: 
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Starr Life sciences in-cage running wheels (20 wheels) 
• Evaluate the effect of voluntary exercise  
• Can be paired with other metabolic measurements (i.e. 

CLAMS, insulin sensitivity, DEXA) 
• Measures: distance, speed, intervals of running 
• Provide enrichment 

Exercise (Core E, Cardiovascular & Pathology) 

Service 
Update: 

 First cohort to be run in Feb 2016 
 

 To be offered as service later 2016 

Presenter
Presentation Notes
Purchased a new Activity system from Starr life technologies. 
Should arrive before Christmas and will be tested in the new year.
20 in-cage running wheels that will be monitored vis Vital view software. 
Will be utilize for the second stage of the opportunity grant evaluating the effect of exercise on diet induced changed in brain metabolites.  
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Adapting for small volume biofluids, low amount tissues 
Metabolomics @ UC Davis 

~ 1000-fold less organ tissue in mouse v. human 
Liver    1.20 g in mouse  1,561 g in human 
Lung    0.13 g in mouse  840 g in human 
Heart   0.12 g in mouse  300 g in human 
 
~ 1000-fold less typical blood withdrawal 
mouse < 100 ul   human 10 ml  

increased sensitivity 
needed 

~ 5 fold more sensitive 

    ~ 3 fold less sample 

   ~ 10 fold better s/n 

micro-LC 
reduce peak volume  
 more sensitivity 
 
high-recovery vials 
reduce vial volume 
 more total sample injected 
 
ion mobility focusing 
peak focusing like in electrophoresis 

 
 
 

Fiehn 
 

Metabolomics (Core C, Endocrinology & Metabolism) 

Presenter
Presentation Notes
Background: mouse organs are smaller, samples are limited. 
Solution: increase sensitivity...
(a) flow rate in an LC goes by square root of internal diameter. That means, in fact, when we decrease the internal diameter of an LC column from 2.1 mm (that's what we usually use) to 1.0 mm, we really decrease the flow from about 400 ul/min to 50 ul/min (or less). Peak widths remain the same (or improve). That means, each peak elutes in much less solvent, i.e. the concentration of that peak in the solution is much higher....
We purchased a special LC pump that can reliably pump those solvents without peak dispersion or dead volumes. Our first manuscript (not on mouse, but on red wines) is in re-review at JAFC.
 
(b) high recovery vials. Classic vials are like the brown glass vial...or variants thereof. Usually, we fill those vials with e.g. 400 ul of sample. If we have less sample, we could use those conical vials instead of the simple ones. If we fill them with 50 ul, the samples can be 8x more concentrated. For GCMS, we already use those vials. One has to train the autosampler, and not every autosampler can do that.

(c) ion mobility. Regular LCMS separates compounds, but since metabolomes are complex, many peaks co-elute. in an LC-ion mobility-MS combination, the co-eluting compounds are focused in small packets, sent against a gas stream through an ion tunnel and then get separated by shape, before measured by mass. Think "capillary electrophoresis", but in a gas instead of a fluid. We have two instruments for testing in the lab. It increases signal/noise by removing co-eluting noise ions. 
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• Non-invasive technique  

• Able to detect: 

• Localized or generalized hypertrophy 

• Thinning of the myocardium of the left 
ventricle  

• Presence of regional or global wall 
motion abnormalities associated with 
systolic dysfunction 

• Applications of transmittal Doppler analysis 
allows the detection of abnormal filling 
patterns associated with left ventral 
diastolic dysfunction 

Parasternal Short Axis (PSAX) 

Parasternal Long Axis (PLAX) 

Echocardiography (Core E, Cardiovascular & Pathology) 

Service 
Update: 

 Technicians trained 
 

 LIMS established 
 

 In-service Fall 2015 
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Website (Core A, Administration) 
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 Outreach campaign 
 Targeted e-mails sent to over 113,123 recipients 

 

 Response Tracking for e-mail inquiries  
 230 message inquiries received since May ‘14 

 

 Working Groups participation  
 Bariatric Surgery, Imaging, Energy Balance 

 

 Catalog of UCD tests and services 
  91 services described online, 94% with SOP’s  

 

 Utilization since opening (October 1, 2011) 
 25 institutions, 92 client orders, 23,936 tests 

 

 Publications linked to MMPC Grant#U24DK092993 
 43 with/10 without Center co-authorship 

Y04 Metrics (Core A, Administration) 
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Y04 Outreach (Core A, Administration) 

example of email flyer:    

mmpc@ucdavis.edu 
mmpc.ucdavis.edu 

855-UCD-MMPC (toll free) 

Targeted, bi-monthly e-mail campaign, 2014 - 2015 
 
113,123  targeted e-mails sent covering the following topics 
 
2014 (13,126 emails) 
 Metabolic Phenotyping of Dementia Mouse Models 
 Metabolic Phenotyping of Parkinson's Mouse Models 
 Metabolic Phenotyping of Alzheimer’s Mouse Models 
 Metabolic Phenotyping of Stroke Mouse Models 
 
2015 (99,997 emails) 
 Mouse Models of diabetes, obesity, or related disorders. 
 Mouse Models for Bariatric surgery   
 Gut Microbiome Analysis 
 

mailto:mmpc@ucdavis.edu
http://mmpc.ucdavis.edu/
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ADMINISTRATIVE CORE  

Samrrah Raouf 
Suzann Wadsworth 

Dave Clary 
Craig Warden 
Laurel Beckett 

ANIMAL CARE CORE 

Kristin Evans 
Stephen Griffey 
Kristin Grimsrud 

Christopher Pivetti 
Leslie Stewart 

Amy Kuhn 
Todd Tolentino 

ENDOCRINOLOGY & METABOLISM 

Peter Havel 
Fawaz George Haj 

Oliver Fiehn 
Mark Huising 

James Graham 

BODY COMPOSITION, THERMOREGULATION, 
AND FOOD INTAKE BEHAVIOR 

Jon Ramsey 
Helen Raybould 

Trina Knotts 
Charlotte Ronveaux 

COMPLICATIONS AND PATHOLOGY CORE 

John Rutledge 
Sue Bodine 

Dennis Wilson 
Nip Chiamvimonvat 

Jan Nolta 
Simon Cherry 

Amparo Villablanca 
Jennifer Rutkowsky 

NIH U24 DK092993 

also… 
 Rick McIndoe 
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