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SOP No: AHP 71  
 
SUBJECT: Haematopoietic stem cell transplantation (HSCT) 

models: 
 a) Full MHC mismatched HSCT    

b) Full MHC matched and minor histocompatibility 
antigen mismatched HSCT 

   
POLICY: This technique must be performed by, or under the 

direct supervision of, an experienced operator.  
 
PRECAUTIONS:  Gloves, mask, long-sleeve gown, closed in shoes. 

Observe normal precautions for handling mice.  
 3M mask, safety glasses and nitryl gloves are mandatory 

when handling animals during injection of cytotoxic 
drugs and for 5 days after the last injection of cytotoxic 
drugs. 

  
EQUIPMENT: 27g needles & 1ml syringes. 
 Laminar flow hood for handling mice. 
 
PROCEDURE:  

1. Conditioning:  
Reduced Intensity Conditioning (RIC) 
Myeloablative (MAC) 
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2. Stem cell source for HSCT:  

Bone marrow (107) + splenocytes (107) from donor mice 
or 
G-CSF mobilised blood (107) + non-mobilised 
splenocytes (107) from donor mice.  

 
Donor mice are given 10mg pegylated G-CSF/20gm 
mouse or saline (subcutaneous injection) on d-4 and d-2 
and blood collected by cardiac puncture on day 0. 

 
 
Expected timeframe for GVHD onset (Example) 

 
 
 
 
 
A: C57BL/6 [H-2b] or UBI-GFP/BL6 
[H-2b] mice����BALB/c [H-2 d] mice  
BM+Spleen7 
MAC HSCT recipients (d+7±0)  
RIC HSCT recipients (d+23±3) 
G-CSF mobilised cells + non-mobilised 
spleen 
MAC HSCT recipients (d+13.8±3)  
RIC HSCT recipients (d+41±12) 
B: C57BL/6 [H-2b] or UBI-GFP/BL6 
[H-2b] mice����BALB.B [H-2 d] mice  
BM+Spleen7 
MAC HSCT recipients (d+23±1)  
RIC HSCT recipients (d+60±8) 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

B 

GVHD onset after G-CSF 
mobilised HSCT. BALB/c mice 
receive RIC or MAC and G-CSF 
mobilised MNC + non-mobilized 
spleen cells from UBI-GFP/BL6 
mice. HSCT recipients were 
monitored for GVHD onset. RIC 
HSCT recipients of G-CSF 
mobilised cells survive significantly 
longer than MAC HSCT recipients. 
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* The exact volume to be injected is dependent on the concentration of the 
antibody solution. Volumes will not exceed 500 µµµµls. 
 
GVHD monitoring (see attached score sheet) 
Transplanted mice will be weighed daily and monitored for the onset and 
severity of GVHD using a score sheet modified from that of Hill et al8. Mice are 
given a score from 0-2 for posture, activity, skin & eye integrity, fur texture, 
weight and diarrhoea. Any animal reaching a cumulative grade of 8 will be 
sacrificed. BM, spleen and lymph nodes and GVHD target organs (large 
intestine, small intestine, liver, lung and skin) will be harvested and analysed.  
 

  
 

Criteria Grade 0 Grade 0.5 Grade 1 Grade 1.5 Grade 2 

Weight loss <10% >10% to 
15% 

>15% to 
20% 

>20% to 
25% 

>25% to 
35% 

Posture Normal Slight 
hunching 
noted only 
at rest 

Hunching 
noted only at 
rest 

Constant 
hunching 

Severe 
hunching 
impairs 
movement 

Activity Normal Slightly 
decreased 

Decreased Significantly 
decreased 

Stationary 
unless 
stimulated 

Fur texture Normal Slight 
ruffling 

Ruffled Significant 
ruffling 

Severe 
ruffling/poor 
grooming 

Hair Loss None Slight loss Severe loss - - 

Eye Integrity Normal Obvious 
Pain 

Eye(s) closed - - 

Skin Integrity Normal Erythema Erythema  + Erythema  + Erythema  + 

Anti-
GVHD 

Treatment 

Target Dose Volume* Schedule Route 

KT3 All T cells 0.1 
mg/mouse 

500 µµµµls 
maximum 

d+1,d+3,d+5 IP 

N418 All dendritic 
cells 

1 mg/mouse 500 µµµµls 
maximum 

d-1, d+1, d+3 IP 

RA83 Activated DC 200 µµµµg/ml 500 µµµµls 
maximum 

To be 
determined 

IP 

PDCA-1 Plasmacytoid 
DC 

1 mg/mouse 500 µµµµls 
maximum 

d-1, d+1, d+3 IP 

MSC Unknown 4 x 105-
106/mouse 

100 µµµµls d+1 1P 

Etanercept8 Anti-TNF- αααα 250 µµµµg IV 
etanercept 

200 µµµµls Weekly from 
d+6 post 
HSCT 

IV 
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scaling of 
paws/tail 

significant 
scaling of 
paws/tail 

obvious areas 
of denuded 
skin 

Diarrhoea None None Anal staining Significant 
anal staining 

Diarrhoea 
and blood 

 
 
Cumulative weight loss is calculated daily using the starting weight (prior to any 
treatment) as the denominator and that day’s weight as the numerator. Mice are 
monitored using a score sheet modified from that of Hill et al1, and approved by 
the University of Queensland Animal Ethics Committee. Over the last three 
years working with these animals we have improved the score sheet to take into 
consideration other clinical symptoms that impact on the health and well being 
of the mice. Mice are monitored on a daily basis for weight, posture, fur texture, 
activity, eye integrity, skin integrity, hair loss and diarrhoea. Mice are given a 
score from 0-2 for each category. 0 indicates a healthy animal and a score of 2 
indicates very poor condition. Mice are sacrificed if they have a total score of 8  
(based on scores for weight, posture, fur texture, activity, eye integrity, skin 
integrity, hair loss and diarrhoea). The conditioning regime induces transient 
weight loss that may necessitate a score of 2, but the mice then regain weight and 
have reduced GVHD scores. If a mouse reaches 35% weight loss or a score of 2 
in any other criteria they will be sacrificed. 
 
 
DATE ISSUED:  22.10.2008 
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REFERENCES 
 
1 Welniak et al. Exp Hematol 2004, 32:318.  
2 Zhang et al. JI 2007,178:838).  
3 Jones SC et al. Importance of minor histocompatibility antigen expression by non-hematopoietic tissues in a CD4+ T cell 

mediated graft versus host disease model. J Clin Invest 2003, 112: 1880 
4 Levesque JP, Winkler IG, Larsen SR, Rasko JEJ. Mobilization of bone marrow-derived progenitors. In 

Handbook of Experimental Pharmacology: Bone marrow derived progenitors. 2007 Handb. Exp. Pharmacol. 
180, 3-36. 

5 Winkler IG, Lévesque JP. Mechanisms of Hematopoietic stem cell mobilization: When innate immunity assails 
the cells that make blood and bone. 2006 Exp. Hematol.,34, 996-1009. 

6 Herbert KE, Levesque JP, Haylock DN, Prince HM. The use of experimental murine models to assess novel 
agents of hematopoietic stem and progenitor cell mobilization. 2008 Biol. Blood Bone Marrow Transplant., in 
press, accepted for publication on 4/2/08.  

7 Turner BE, Kambouris ME, Sinfield LJ, Lange J, Burns AM, Lourie R, Atkinson K, Hart DNJ, Munster DJ, 
Rice AM. Reduced Intensity Conditioning for Allogeneic Hematopoietic Stem Cell Transplant Determines the 
Kinetics of Acute GVHD. Submitted March 2008 

8 Hill GR, et al. Total body irradiation and acute graft-versus-host disease: the role of gastrointestinal damage and 
inflammatory cytokines.  Blood.  (1997) 90: 3204 

9 9van Mierlo GJD et al. TNFR-shedding by CD4+CD25+ regulatory T cells inhibits the induction of 
inflammatory mediators. J Immunology 2008;180:2747. 


