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Use of animal models for the imaging and quantification of angiogenesis.................... 1-6

Min LIU, Songbo XIE, and Jun ZHOU

Key Laboratory of Animal Resistance Biology of Shandong Province, Institute of Biomedical
Sciences, College of Life Sciences, Shandong Normal University, 88 East Wenhua Road, Jinan,
Shandong 250014, P.R. China

Angiogenesis is the process of developing new blood vessels from the original vascular network; it
is necessary for normal physiological processes, such as embryonic development and wound healing.
Angiogenesis is also involved in pathological events, including myocardial ischemia and tumor
growth. To investigate the molecular mechanisms of this important process, a variety of methods
and models are employed. These strategies can also be used to provide insight into the etiology
of angiogenesis-related diseases, thereby contributing to the development of new diagnostics and
treatments. Commonly used animal models include the chorioallantoic membrane and yolk sac
membrane of chick embryos, the mouse retina and aortic ring, and angiogenesis reactors implanted
into mice. These animal models have been instrumental in the study of the angiogenic process. For
example, the chorioallantoic membrane undergoes robust angiogenesis during the development of
chick embryos, and, because its surface is easily accessible, this membrane provides a convenient
model for experimentation. Here, we discuss the methods that employ animal models for the imaging
and quantification of angiogenesis. In addition, we propose potential novel directions for future
investigations in this area.

ERAFICHETET2OERFIA—20FDEERD 5— e 7-13

NHESTD - EE 2V-3EE 80
VEBRERAPEREREMARE L 24—, ) BEERARE P BESTEE LS EE

F 6 5 BF K 5% 96 Ui % 98 30405 Bl & & >~ ¥ — Center for Development of Advanced Medical
Technology (CDAMTec) 1, 2009 4F & |2 5% S 720 7% % L 72 R4 78 & AIlFRICHR b L 72,
HAEN TR OB IR TH 5o FAERE M EREGS 2 53 2 R HERIZ 8T
Y, KEIEW OFIEGRSERII AT K T b o For (B OEALIHE L 2275, JoiEny 2 [E5%
P xRS L, WERRRENI A TAEMEZ I T L7200FER, =752 HT52
&R AIEITHET Ll T & 70, Bty —i, (1) ek o BB L OEEH, 2) B
LEMEIROFE, 3) BB OHE - JIFE, (4) EM - BIRE 020 DOE Y AT LA O
MBRED I INTOERIZLY, ZOMREEEFICE W THTMEE Z R L Tw b BFE

11



12 FEEREIY = 2 — A Vol. 67 No. 1

Fold, SGHEEBEOFERLZ B, AORFERCREHLIZERKT 572012, SFN7210 T (S
xt LT HEFMERHE IR0, Fer OB L ez L (L Tn s,

EE

FIWHNZERWES Yy MEREBEDOA > X R ubiHlEDOTEL oo 15-22

HFEHEMEY - ARET - FE 2?5 K - BRIBFY - £BEEKERY -
ABER - EAR" - BEHEAE" - FEE— - 2EE©
VBIBERMAFESREIRSEE IBEERAEEREM L 24—, VBBERAEHETEL
5—, VEAAFEPHEBLHE, IAIAFELHHEFAEBLHE, O FEAFESHEES
BRI LA T A RIVE YDA Y A V43w, RUOTEHOETIZE ) ERESN L5
BTHY, A 2 U EYE OWRIBERIROBRRERBIIBVTHEETH L,
TAIEEIA VA Y WFEME R IR T D ERELE LTV N E vz FER
WHEHL, 4R Uaba I e MaT Lz FNA VI SAMIZH A L72T v Ml
WA A1) VAT hiEEY)E T & 4 Glucagon-like peptide-1 (GLP-1) 2N L, EHHIZ5W S
N7eA v A v &RE Lz IERMEEERERRE & & QISR O A » A Y A5 L72hs
GLP-1 N CIRINETNC L LT A v A U SBIN L 720 AV 2 N A D FEBERIL GLP-1 55
A V2 VM ERITE D ZEDIRENTe FIVT VNAR A ¥ R Vo
EERL, A 2R VWEEEYE & IR WRE R ER L L CHATH AR S
n7zz.

Investigation of spinal nerve ligation-mediated functional activation of the rat brain
using manganese-enhanced MRI ... 23-29

Keun-Yeong JEONG" and Ji-Hyuk KANG?
YR&D division, Metimedi Pharmaceuticals, Suite 908, 263 Central-ro Yeonsu-gu, Incheon 220086,
Republic of Korea, ?Department of Biomedical Laboratory Science, College of Health and Medical
Science, Daejeon University, 62 Daehak-ro, Dong-gu, Daejeon 34520, Republic of Korea

To provide clear information on the cerebral regions according to peripheral neuropathy, the
functional activation was investigated using manganese-enhanced magnetic resonance imaging
(MEMRI). L5-spinal nerve ligation (SNL) was applied to the rats to induce neuropathic pain.
Mechanical allodynia and thermal hyperalgesia were measured to confirm neuropathic pain induction
following before and after gabapentin (GBP) treatment. The cerebral regions were investigated
using a 4.7T MRI system in the sham, SNL, and GBP-treated SNL rats. Neuropathic pain was
severely induced by SNL on the postoperative day 14, excepting the sham group. While MEMRI
indicated many activation regions in the brain of SNL rats before GBP treatment, the activities were
chronologically attenuated after GBP treatment. The brain regions relating SNL-induced neuropathic
pain were as follows: the posterior association area of the parietal region, superior colliculus, inferior
colliculus, primary somatosensory area, cingulate cortex, and cingulum bundle. SNL induced-
neuropathic pain is transmitted to the primary somatosensory area and parietal region through the
cingulum bundle and limbic system. These findings would be helpful for the understanding of

neuropathic pain-associated process and be an accurate target for a relief of neuropathic pain.
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Loss of angiotensin converting enzyme Il (ACE2) accelerates the development of
liver injury induced by thioacetamide..............oovveiiiiiiiiiiiiiiii e 41-49

Hsi-Tien WU", Ya-Wen CHUANG", Cheng-Pu HUANG", and Ming-Huang CHANG?

"Department of BioAgricultural Science, National Chia Yi University, 300 Syuefu Road, Chiayi
60004, Taiwan, ?Department of Veterinary Medicine, National Chia Yi University, 580 Xinmin
Road, Chiayi 60054, Taiwan

Angiotensin converting enzyme II (ACE2), an angiotensin converting enzyme (ACE) homologue
that displays antagonist effects on ACE/angiotensin II (Ang II) axis in renin-angiotensin system (RAS),
could play a protective role against liver damages. The purpose of this study is to investigate whether
inflammation-mediated liver injury could be affected by ACE2 derived pathways in the RAS. Eight-
weeks-old wild-type (WT; C57BL/6) and Ace2 KO (hemizygous Ace2™) male mice were used to
induce liver fibrosis by thioacetamide (TAA) administration (0, 100, and 200 mg/kg BW). The mice
administrated with TAA could be successfully induced liver fibrosis in a TAA-dose dependent manner.
Compared to WT mice, the results show that Ace2 KO mice have high sensitive, and developed more
serious reaction of hepatic inflammation and fibrosis by TAA administration. The physiological and
pathological examinations demonstrated higher serum aspartate aminotransferase (AST), alanine
aminotransferase (ALT) and alkaline phosphatase (ALP) levels, infiltration of white blood cells and
fibrotic lesions within liver in the Ace2 KO mice. The severe liver damage of Ace2 KO mice were also
confirmed by the evidence of higher expression of hepatic inflammation-related genes (/L-6 and Tnf)
and fibrosis-related genes (Collal, Timpl and Mmp9). Ace2 gene deficiency could lead to a severe
inflammation and collagen remodeling in the liver administrated by TAA, and the responses lead the
pathogenesis of liver fibrosis. Our studies provided the main messages and favorable study directions
of relationship of Ace2 and liver disease.
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A rat model for studying electroacupuncture analgesia on acute
VisSCeral NYPEralgeSial ........uuueeiiiiiiiaee ittt a e 51-61

De-Bo Ql, Si-Hui ZHANG, Yu-Hua ZHANG, Shu-Qin WU, and Wei-Min LI
Laboratory of Neuronal Network and Systems Biology, School of Basic Medical Sciences,
Fudan University, 138 Yi-Xue-Yuan Road, Shanghai 200032, P.R. China

The aim of this study was to establish an appropriate rat model to study the effect of
electroacupuncture (EA) analgesia on acute visceral hyperalgesia. Adult rats received colorectal
instillation with different concentrations of acetic acid (AA). Treatment with EA was performed for
30 min at bilateral acupoints of ST-36 and ST-37 in the hind limbs. The visceral sensation of all rats
was quantified by scores of abdominal withdrawal reflex (AWR) and discharges of rectus abdominis
electromyogram (EMG) in response to colorectal distension (CRD). Two hours after instillation of
saline (no AA), 1%, 2%, and 4% AA, there were no, slight, moderate and severe visceral hyperalgesia,
respectively. Application of EA significantly relieved the visceral hyperalgesia induced by 2% but not
4% AA. The results suggest that 2% AA acute visceral hyperalgesia in adult rats responds well to EA
treatment. This may offer an appropriate model for the investigation of EA effects.
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Effects of ketoconazole on cyclophosphamide metabolism: evaluation of

CYP3A4 inhibition effect using the in vitro and in vivo models .............ccccoceeveeennen. 71-82

Le YANG", Chenyang YAN?, Feng ZHANG", Bo JIANG", Shouhong GAO",
Youtian LIANG", Lifeng HUANG", and Wansheng CHEN"
Department of Pharmacy, Changzheng Hospital, Second Military Medical University, No. 415,

Fengyang Road, Shanghai 200003, P.R. China, ?Department of Quality Management, Changzheng
Hospital, Second Military Medical University, No. 415, Fengyang Road, Shanghai 200003, P.R. China

Cyclophosphamide (CP) is widely used in anticancer therapy regimens and
2-dechloroethylcyclophosphamide (DECP) is its side-chain dechloroethylated metabolite.
N-dechloroethylation of CP mediated by the enzyme CYP3A4 yields nephrotoxic and neurotoxic
chloroacetaldehyde (CAA) in equimolar amount to DECP. This study aimed to evaluate the inhibitory
effect of ketoconazole (KTZ) on CP metabolism through in vitro and in vivo drug-drug interaction
(DDI) research. Long-term treatment of KTZ induces hepatic injury; thus single doses of KTZ at
low, middle, and high levels (10, 20, and 40 mg/kg) were investigated for pharmacokinetic DDI with
CP. Our in vitro human liver microsome modeling approach suggested that KTZ inhibited CYP3A4
activity and then decreased DECP exposure. In addition, a UHPLC-MS/MS method for quantifying
CP, DECP, and KTZ in rat plasma was developed and fully validated with a 4 min analysis coupled
with a simple and reproducible one-step protein precipitation. A further in vivo pharmacokinetic
study demonstrated that combination use of CP (10 mg/kg) and KTZ (10, 20, and 40 mg/kg) in rats
caused a KTZ dose-dependent decrease in main parameters of DECP (C,,,, Tp. and AUC, ) and
provided magnitude exposure of DECP (more than a 50% AUC decrease) as a consequence of CYP3A
inhibition but had only a small effect on the CP plasma concentration. Our results suggested that
combination usage of a CYP3A4 inhibitor like KTZ may decrease CAA exposure and thus intervene
against CAA-induced adverse effects in CP clinical treatment.

Newly breeding an inbred strain of ischemia-prone Mongolian gerbils and

its reproduction and genetic characteristiCS...........uuuuuuiiiiiiiiiii e 83-90

Xiaoyan DU"?, Dongping WANG?, Ying LI**, Xueyun HUO", Changlong LI",

Jing LUY, Ying WANG'?, Meng GUO"?, and Zhenwen CHEN"

School of Basic Medical Sciences, Capital Medical University, No.10 Xitoutiao, Youanmen, Fengtai
District, Beijing 100069, P.R. China, ?Department of Laboratory Animal, Capital Medical University,
No.10 Xitoutiao, Youanmen, Fengtai District, Beijing 100069, P.R. China, “Institute of Jingfeng
Medical Laboratory Animals, No. 20 Dongdaijie, Fengtai District, Beijing 100071, P.R. China,
“Animal Science and Technology College, Jilin Agricultural University, No. 2888 Xin Cheng Da Jie,
Changchun 130118, P.R. China

The Mongolian gerbil has been a useful laboratory animal in many research fields, especially in
ischemia studies. However, due to the variation of the circle of Willis (COW), the ischemic model
is unstable and various. To solve this problem, we newly established an inbred strain of gerbils,
restricting breeding and keeping to F,;. The data on the breeding and growth of the animals are
described in the present study. The genetic characteristics of F, to F,, detected by microsatellite DNA
and biochemical markers are also shown here. The results demonstrated that the frequency of ischemic
model by unilateral carotid occlusion and the frequency of incomplete COW increased, increasing
from 50% and 75% in F, to 88.89% and 100% in F,,, respectively. The ratios of consistent patterns
of COW in parents were positively related with the number of inbred generations. A reproductive
performance analysis indicated that the average size of litters in the inbred gerbils was less than that
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of outbred gerbils and that adult body weight was also lower in inbred gerbils; also, the pups in the
2nd litter were the best ones chosen to reproduce. The genetic detection results indicated that 26 out of
28 microsatellite loci and all 26 biochemical markers were homozygous in F,,, showing comparably
identical genetic composition in inbred gerbils. All the data demonstrated that an inbred strain of
ischemia-prone gerbil has been established successfully. This strain can be used in stroke research and
can largely reduce the number of animals needed in experiments.
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