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Changes of gadolinium deposition in brain after macrocyclic gadolinium agent in a rat model of linear
gadolinium deposition WANG Xu-cong, LI Jian, ZHANG Rui, et al. General Hospital of Ningxia
Medical University, Yinchuan 750004 ,China

[Abstract] Objective: To investigate the changes of intracranial gadolinium deposition in rats
with linear gadolinium deposition after continuous injection of large ring gadolinium contrast agent.
Methods: 28 male SD rats were injected with gadolinium diamine (linear gadolinium contrast agent) for
20 times to establish a linear gadolinium deposition model (4 times/week,5 weeks in total,with a sin-
gle dose of 0.06mmol/kg).Gadolinium diamine (linear),gadoterate meglumine (macrocyclic),gadobu-
trol (macrocyclic) and hyperosmotic saline (1350 mOsm/kg) were randomly divided into 4 groups,re-
spectively.Brain MRI scan was performed before and after the first injection. The rats were sacrificed in
batches at the 5th and 10th week to extract brain tissues,and the gadolinium concentration of cerebel-
lum DCN was determined by inductively coupled plasma mass spectrometry (ICP-MS),and the cere-
bellum HE staining section was observed and analyzed. The DCN T1 value and The T, WI signal ratio
of DCN/cerebellar cortex were measured in MRI images, and the numerical differences at each time
point were detected by ANOVA.Kruskal-wallis was used to test the difference of gadolinium concen-
tration in cerebellar DCN tissues.Spearman correlation coefficient was used to evaluate the correlation

between DCN T, value, T, WI signal ratio of DCN/cerebellar cortex and gadolinium concentration in
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cerebellar DCN in rats.Results: Gadolinium concentration (2.254-0.14 ug/g) and T, WI signal intensity

ratio (1.15£0.01) of DCN/cerebellar cortex in gadolinium diamine group were significantly higher

than those in other groups.DCN T, was negatively correlated with T, WI signal ratio of DCN/cerebel-

lar cortex and gadolinium concentration in cerebellar DCN (all P<C0.05).Conclusion:In rats with line-

ar gadolinium deposition, continuous use of macrocyclic GBCAs, gadoterate meglumine and gadobutrol

has less intracranial gadolinium deposition than continuous use of linear GBCAs and is relatively safe.

[Key words] Gadolinium; Rats; Deep cerebellar nucleus; Quantitative magnetic resonance ima-

ging; Inductively coupled plasma mass spectrometry; Hematoxylin-eosin staining
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ADC (apparent diffusion coefficient) : & WL ¥ # & %

ALT: & 28 # 2085 ; AST : X & 2B 4 R8s

BF (blood flow) : i &

BOLD (blood oxygenation level dependent) : fz 5, 7K “F & i

BV (blood volume) : 2. %5~ %

b 7 HH BB F

CAG (coronary angiography) : & Ik 3 fk & %

CPR (curve planar reformation) : ¥ & & 40

CR(computed radiography) : 3+ AL X & #& % K

CT (computed tomography) : 7 F L4k & m A%

CTA (computed tomography angiography) : CT fz % s 4%

CTPI(CT perfusion imaging) : CT # i s %

DICOM (digital imaging and communication in medicine) :
E 5 5 F M Ao 4

DR(digital radiography) : 4 51t X £ 4#&E % K

DSA (digital subtraction angiography) : % F & % f & #& %

DWI (diffusion weighted imaging) : ¥ #& #m A & A%

DTI (diffusion tensor imaging) : ¥ # 7k & &k 4%

ECG C(electrocardiography) : « ¥, B

EPI (echo planar imaging) : & 3% -7 & s 4%

ERCP (endoscopic retrograde cholangiopancreatography) :
Z AT RIZE B AR

ETL (echo train length) . = % 4% & &

FLAIR (fluid attenuation inversion recovery) : #& ¥ % & &
=X

FLASH (fast low angel shot) ; Bk /s i i &

FOV (field of view) : 4L %

FSE (fast spin echo) : ik @ 4 = %

fMRI (functional magnetic resonance imaging) : 37 & #% &
PR

IR (inversion recovery) : B &Mk 2

Gd-DTPA : 4Lt % 85 ) F e

GRE (gradient echo) : #% & ©] %

HE & . 5 KFE-F g &

HRCT (high resolution CT): & 4 # % CT

MPR (multi-planar reformation) : % ¥ & £ 41

MIP (maximum intensity projection) : | X % (3%) E & %

MinIP (minimum intensity projection) : 3 > % (3%) E & %

MRA (magnetic resonance angiography) : B 3 3k oo % ax, #%

MRI (magnetic resonance imaging) : #% 3t ¥k s A%

MRS (magnetic resonance spectroscopy) : # 3t 3k ik i 5

MRCP(magnetic resonance cholangiopancreatography) : %
2R M B

MSCT (multi-slice spiral CT): % & ¥4 CT

MTT (mean transit time) ; -F 34 i@ id & |49

NEX (number of excitation) : #k /& K 4k

PACS (picture archiving and communication system) : B 4
Btk 5 AR

PC (phase contrast) : 48 4% 3t kb %

PET (positron emission tomography) : iE ¥ F & 4% i+ £
& A%

PS (surface permeability) ; & @y i@ i

ROC # £ (receiver operating characteristic curve) : & X #
BAEHIE W &

SPECT (single photon emission computed tomography) :
BT AM I EAREEY KR

PWI (perfusion weighted imaging) : # JE u Bk 4%

ROT (region of interest) : 3% #& X

SE (spin echo) : B 7 = %

STIR(short time inversion recovery) : 42 i K % ik £

TACE (transcatheter arterial chemoembolization) ;: & F &
bR 9T AR E R

T, WI (T, weighted image) : T, #r A4

T, WI (T, weighted image) : T, Am 4%

TE (time of echo ) : = J% B 4]

TI (time of inversion ) : & # B 4]

TR (time of repetition) : & & B+ 1]

TOF (time of flight) : B 9] & gk 3%

TSE (turbo spin echo) : Heik B 7% & J&

VR (volume rendering) : &~ A% & 3L

WHO (World Health Organization) : # % I 4 48 4%

NAA(N-acetylaspartate) : N- Z Bt K 17 & & 82

Cho(choline) : A2 5%

Cr(creatine) : JUBR
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