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Tracing dye Dil affects the electrical properties of dorsal root ganglion neurons in ulcerative colitis mice *
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Abstract Objective: To investigate whether the tracer dye Dil affects the excitability of dorsal root ganglion (DRG)
neurons in mice in an experiment applying neural tracing combined with patch clamp technique. Methods:
Using SPF-grade male C57BL/6J mice, the ulcerative colitis (UC) model was induced by 5% dextran sulfate
sodium (DSS). Dil was injected at multiple points in T,,-L, dermatomes to retrogradely label somatosensory
neurons. Whole mount DRG were isolated and subjected to whole-cell patch clamp recording. Results: In the
HE staining, the structure of colonic mucous glands of model group were destroyed, indicating successful
induction of the model. Patch clamp recording of unlabeled animal DRG neurons showed that the excitability of
the cell membrane from the mice in DSS group was higher than that from the Con group. In the groups treated
with Dil, excitability of Dil" neurons in both the Con + Dil and DSS + Dil groups was lower than that of Dil
neurons in the same group. The excitability of Dil" neurons and Dil neurons in the DSS + Dil group was lower
than that of the corresponding neurons in the Con + Dil group, respectively. Compared with DRG neurons in
two untracked groups, the excitability of Dil” neurons in the two tracking groups was increased, respectively.
Conclusion: Our results demonstrated that the tracing dye Dil mainly reduces the excitability of dorsal root
ganglion neurons, suggesting that the influence of tracer should be avoided in the design of relevant experiments
for the reason that it may mask the changes in neuronal excitability caused by animal models.

Keywords neural tracing; dorsal root ganglion; excitability; Dil; patch clamp
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1. SEE B I 540
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NRIEEE RS, KBFENE R A, K
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(Con + Dil) 10 A, @7 F/RES; BEAI4 (DSS) 10
R, HFafEUC; HAURE4 (DSS + Dil) 10 K,
TEZE 7 9 Bahty Bt AT 0 MR BRI W 7N R 4 RTAR 1Y
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kyo, Japan); 1E & ¢ EAEE (DM2500, Leica, Wetzlar,
Germany).
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W 7R, BRS FRRRE, tHEHARE TR
gy, SR/ RSB R, 8 A A B o 3K 4R ik
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DAI) P43 R " A bR (L3R 1D, FEE R
IEH I 0 70, FSMRGA T B v 2 4, 38
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B[ T (0.1 ml/10 g f/RFE) , /NERRFIALIE, 405
T,~L, Xl DRG, B T2 m N TE R,
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Trck Treated from Bovine f1 1 mg/ml Collagenase
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oSS AE IR N TR E 1he NTWEBRPSH
(mM): 125 NaCl. 3.8 KCI. 1.2 NaH,PO,. 1 MgCl,+
2 CaCl,~ 26 NaHCO,. 10 Glucose. H KOH i pH
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(4) A=20H F R A 3%
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)T R E VR T 4 70 4 ACSFo i 5 AR ReE 1% 6 31t 3
EPHC T (4~8 MQ). HERNRTEA (mM):
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5 HEPES. 2 MgCl,. 5 EGTA. 0.5 CaCl,. H] KOH
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IR B D65 WA N R A 26X DRG #4713 51,
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Mreahr A &S A7 (resting membrane potential,
RMP); L35 E (rheobase); ZI1E HALIEE (amplitude,
AP); Zh{EHALEE (numbers of AP).
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AT T AT A #4E A#F B GraphPad Prism 8 %043
TG AT B Jaxd Bm kAT IR PE b . [RIZH 4K
AN [R] B 8] A0 L AR O X ¢ K. P 2L 1R) EL A
RN IEZS AT, TR PSR AR ¢ A . &
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KABIE + bR (X £SEM) Fox, P<0.050H
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PRE R BF (%) Loss of weight (%) F#{H IR Fecal character  BRILEK 157 Occult blood or bloody stool #9775 31 F5 EL¥- 43 DAI scores

0 1E'# Regular JG None 0
1~5 1
5~10 FEAT R T JERE Sticky stool B IMBHPE Occult blood 2
10~20 3
>20 FATA KT Fecal deformity AR IL{F Bloody stool 4
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(A-C) IEMZE 7 RIEWAH/NRAREE K (P < 0.0001), BERIH/NRARE TR P <0.001), BmRpHM:, #4120 DAI
VR (P<0.01); (D)HE Jeth, ZEEDNIERA, HEBRA: (B) HE%F5 (*P<0.05, 5 Con AL

B 1 DSS /MG E
Fig. 1 DSS induced UC model

(A-C) The body weight of mice in Con group increased on Day 7 (P < 0.0001, vs Day 1), while the weight of mice in DSS
group decreased on Day 7 (P < 0.001, vs Day 1), the occult blood test was positive and DAI scores of the DSS group was
significant (P < 0.01, vs Day 1); (D) HE staining, left from Con group and right from DSS group; (E) Histological scores
(*P <0.05, compared with Con group). A-C (72 =10), E (72 = 4).
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Fig. 2 Comparison of excitability between DSS group and Con group shows that the DSS group has higher excitability
(A, B) The views of DRG neurons were recorded under bright field and representative traces of action potentials induced
by 1 Xrheobase from each group; (C-F) The RMP and rheobase of DSS group were lower than those in the Con group,
and numbers of AP and AP amplitude were higher than those in Con group (*P < 0.05, compared with Con group). Con

group (72 = 35); DSS group (72 = 28).
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3 REETA/NRI DIl MA TS DIl #E oL, Mt RRAC
(A, B) IEH R SHAURERAURER G DRG 2068 TG (ZLRN DIl' #h4ot, 4N DIl &0) , &4
ZE0TE | A0 R 5 R BNE AL ARSI (C-F) IEW/RER4 DIl & sk i i g T Dil” 4
JG (P < 0.0001), BN{ERAIIEME . HEGRELT Dil” #1450 (P < 0.01-0.001); (G-J) BALURERL Dl #4808l BT
T DIl &6 (P<0.0001), BEHRALIEME . FEREKT DIl” #1270 (P < 0.001-0.0001)

Fig. 3 The excitability of Dil " neurons in both groups decreased compared with Dil neurons after retrograde traced
(A, B) The views of DRG neurons were recorded under fluorescence microscope and representative traces of action po-
tentials induced by 1 X rheobase from each group (The red circle represents Dil" neurons, while the green circle represents
Dil neurons); (C-F) The numbers of AP of Con Dil” was higher than Con Dil' (P < 0.0001), and AP amplitude and rheobase
were lower than those in Con Dil" (P < 0.01-0.001); (G-J) The numbers of AP of DSS Dil” was higher than DSS Dil"
(P <0.0001), and AP amplitude and rheobase were lower than those in DSS Dil" (P < 0.001-0.0001).
Con Dil'": Dil" neurons in the Con + Dil group (72 = 15); Con Dil": Dil neurons in the Con + Dil group (7z = 8); DSS Dil :
Dil" neurons in the DSS + Dil group (7z = 26); DSS Dil: Dil neurons in the DSS + Dil group (7 = 7).
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(A-D) BERUREEAL Dil" #h & i S A7 & F IE S R B4 (P < 0.001), Sh/FE HAZIRAEAR T 1IEH /R 4L (P < 0.05);
(E-H) B R ERA DIl #4 o s B R AL R T 1IE 8 7R B4 (P < 0.05)

Fig. 4 The excitability of both types of neurons in DSS + Dil group was lower than those in Con + Dil group
(A-D) RMP of DSS Dil" was higher than Con Dil" (P < 0.001), and AP amplitude was lower than Con Dil" (P < 0.05);
(E-H) RMP of DSS Dil” was higher than Con Dil’ (P < 0.05).
Con Dil": Dil" neurons in the Con + Dil group (7z = 15); Con Dil: Dil neurons in the Con + Dil group (72 = 8); DSS Dil :
Dil" neurons in the DSS + Dil group (72 = 26); DSS Dil": Dil neurons in the DSS + Dil group (72 = 7).
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Fig. 5

PR BRI EE ST o T IR #2240 DI #4600 (P < 0.0001),  ShE AR T 1EH 7~ DIl #1480 (P < 0.01-0.001)
(E-H) #HAAMZ S AL EE A T BAURER A DII WA T8 (P < 0.001), BNPEHALIEME . HEom B m TR R R4
Dil’ #1278 (P < 0.01-0.001)

Tracing dye caused increased excitability of DRG Dil neurons in Con + Dil and DSS + Dil groups, compared with Con
and DSS groups, respectively

(A-D) RMP and AP amplitude and rheobase in Con group were higher than those in Con Dil” (P < 0.01-0.0001), and
numbers of AP were lower than that in Con Dil” (P < 0.0001); (E-H) Numbers of AP in DSS was lower than that in DSS
Dil’ (P <0.001), and AP amplitude and rheobase were higher than those in DSS Dil” (P < 0.01-0.001).

Con Dil': Dil’ neurons in the Con + Dil group (72 = 8); DSS Dil: Dil neurons in the DSS + Dil group (72 = 7); DRG

W 20249951 3L00.indd 338

neurons in Con group (72 = 35); DRG neurons in DSS group (7z = 28).
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