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[Abstract] Objective: To explore the mechanism of Chaihu Guizhitang (CHGZT) in alleviating
neuropathic abdominal pain induced by 2, 4, 6-trinitrobenzene sulfonic acid (TNBS) in rats with chronic
pancreatitis (CP). Method: Fifty male SD rats were randomly assigned into five groups: sham operation, CP
model, and low-, medium-, and high-dose (4, 8, and 16 g-kg', respectively) CHGZT groups. In the sham
operation group, the abdomen was closed after the pancreas was gently stirred. The rat model of CP was
established by retrograde injection of 2% TNBS-10% ethanol into the pancreatic duct. The oral administration of
CHGZT started 4 weeks after modeling and lasted for 2 weeks. Pain threshold was measured by Von Frey fibers 6

weeks after surgery. Hematoxylin-eosin (HE) staining was employed to reveal the chronic inflammation and
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fibrosis of the pancreatic tissue. Immunohistochemmistry (IHC) was employed to detect the expression of
PGP9.5 (a marker of pancreatic nerves) and reveal the inflammatory changes around the nerves. IHC and
immunofluorescence (IF) were used to determine the location of ionized calcium-binding adaptor molecule-1
(Iba-1, microglia marker) and purinergic receptor P2X7 (P2RX7) and the co-expression of P2RX7 and Iba-1 in
the thoracic spinal dorsal horn. Result: Compared with the sham operation group, the modeling increased the
scores of pancreatic gland atrophy, inflammatory infiltration, and fibrosis (P<0.01) , the abdominal pain
response under different force values (P<0.05, P<0.01) , and the score of peripancreatic inflammation.
Moreover, the modeling up-regulated the expression of Iba-1 and P2RX7 in the thoracic spinal dorsal horn (P<
0.01). Compared with the model group, the high- and medium-dose CHGZT lowered the scores of pancreatic
gland atrophy, inflammatory infiltration, and fibrosis, the abdominal pain response, and the score of
peripancreatic inflammation (P<0.05, P<0.01). The high-, medium-, and low-dose CHGZT all down-regulated
the expression of Iba-1 and P2RX7 (P<0.01). Conclusion: CHGZT can significantly relieve abdominal pain in

CP rat by suppressing the inflammation around nerves in the pancreas and the P2RX7 activation of microglia in

the spinal dorsal horn.
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Fig. 1
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n=10)

Table 1 Effect of CHGZT on pancreatic histopathological score

of CP rats (x+s,n=10) i
4151 B BRI ARy

/g-kg 5 o

BT ARA 0.00+0.00  0.00+0.00  0.00+0.00
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CHGZT I/l &= 41 4 2.65+0.48 3.74+0.48  3.41+0.97

CHGZT T &4 8 2.14+0.32% 3.02+0.42% 3.76+1.03”

CHGZT & #l 41 16 1.30+0.48% 1.38+0.52%) 1.84+0.63%
TG TR BV P<0.01; 5B 4 [ H 2 P<0.05,7 P<0.01
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Effect of CHGZT on pancreatic histopathology in CP rats (HE, x200)
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Table 2 Effect of CHGZT on mechanical pain response value in CP rats (x+s,n=10)
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Fig. 2 Effect of CHGZT on PGP9. 5 protein expression and peripancreatic nerve inflammation in CP rats (IHC, x200)
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Table 3 Effect of CHGZT on PGP9.5 protein expression and

peripancreatic nerve inflammation score in CP rats (x+s,n=10)

PGP9.5 J&] [l % ¥k

21 5 /g kg PGP9.5

BTy 153
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CHGZT H7i 4 4H 8 45.49+0.72 2.64+0.52%
CHGZT il &4l 16 43.36+1.72 1.01+0.429
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A
3 CHGZTX CPAREHEMA L/ MRS BRI (x200)
Fig. 3 Effect of CHGZT on microglia status and quantity in posterior horn of spinal cord (x200)
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4 CHGZTX CP AR % #/E /KB P2RX7 RIZHI M (x200)
Fig. 4 Effect of CHGZT on expression of P2ZRX7 in microglia of spinal cord posterior horn (x200)
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%4 CHGZTX CPAREBEE A L Ibafl P2RX7HMERIZHI M (+s,2=10)
Table 4 Effect of CHGZT on Iba and P2RX7 expression in posterior horn of spinal cord (x+s,n=10)
Iba P2RX7
4150 Fl /g k! - — - —
EH PR EH PR
BRFARH 56.12+0.53 7.07+0.82 2.57+0.40 5.60+0.79
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CHGZT 5 7 & 41 16 46.02+0.87 12.89£1.74% 28.04+0.86% 21.29+1.84%

5T ARV P<0.01; 5K 4 1L 45 > P<0.01
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