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Objectives The aim of this study was to investigate the inhibitory effect of ChondroT
in indomethacin-induced gastric mucosal injury rat model.

Methods Sprague—-Dawley rats were randomly assigned to intact, control Joins,
Celebrex, ChondroT50 and ChondroT200. Indomethacin (25 mg/kg) was used to in-
duce damage to the gastric mucosal injury. ChondroT was administered by orally to
inhibit the indomethacin—induced gastric mucosal injury. At the end of the experi—
ment, pH level in stomach, stomach contents volume, tumor necrosis factor-a (TNF-
a) level, interleukin=18 (IL=128) level, prostaglandin E2 (PGE2) level, myeloperoxidase
(MPO) activity, erythrocytes, and thrombocytes were measured. Ophthalmologic and
histopathological examination was also analyzed.

Results pH level in stomach and Stomach contents volume had no difference be-
tween Control, PC-Joins, PC-Cele, ChondroT50 and ChondroT200 group. TNF-a lev—
el was decreased in PC-Joins, PC-Cele, ChondroT50 and ChondroT200 group and
there were no significant difference. IL-18 level was decreased in PC-Joins group
and ChondroT200 group compared to control group. PGE2 level had no significant dif-
ference between Control, PC-Joins, PC-Cele, ChondroT50 and ChondroT200 group.
MPO level and complete blood count level were decreased in PC-Joins, PC-Cele,
ChondroT50 and ChondroT200. Symptom score of ophthalmologic examination was
decreased in ChondroT50 and ChondroT200 group compared to control group.
Conclusion Based on these results, It could be suggested that ChondroT was effec-
tive in reducing damage to the gastric mucosal injury. And further study is needed to
conduct a rigorous clinical research. (J Korean Med Rehabil 2020;30(3):57-69)
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Table I Prescription Composition of ChondroT

Scientific name Rate
Ostericum koreanum Maximowicz
Angelica gigas Nakai

Clematis manshurica Ruprecht

Lonicera japonica Thunberg
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pH

Intact Control PC-Joins PC-Cele  ChondroT50 ChondroT200

Fig. 1. Effect of drug administration on pH level in stomach.
Values are expressed as mean and standard deviation. Intact:
naive rats, Control: non-medicine group after gastrointestinal
disorder induction, PC-Joins: group administered 20 mg/kg ot
Joins tab after inducing gastrointestinal disorder, PC-Cele:
group administered 6.6 mg/kg of Celebrex cap after inducing
gastrointestinal disorder, ChondroT50: group administered 50
mg/kg of ChondroT after inducing gastrointestinal disorder,
ChondroT200: group administered 200 mg/kg of ChondroT after
inducing gastrointestinal disorder.

Table II. Effect of Drug Administration on pH Level in Stomach

Characteristics Intact Control PC-Joins PC-Cele ChondroT50 ChondroT200
(n=8) (n=8) (n=8) (n=8) (n=8)

Mean 3.9 4.2 4.6 44 43

Standard deviation 0.44 0.68 0.67 0.42 0.28

Intact: naive rats, Control: non-medicine group after gastrointestinal disorder induction, PC-Joins: group administered 20 mg/kg of
Joins tab after inducing gastrointestinal disorder, PC-Cele: group administered 6.6 mg/kg of Celebrex cap after inducing gastrointestinal
disorder, ChondroT50: group administered 50 mg/kg of ChondroT after inducing gastrointestinal disorder, ChondroT200: group
administered 200 mg/kg of ChondroT after inducing gastrointestinal disorder.
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Fig. 2. Effect of drug administration on stomach contents
volume. Values are expressed as mean and standard deviation.
Intact: naive rats, Control: non-medicine group after gastrointestinal
disorder induction, PC-Joins: group administered 20 mg/kg of
Joins tab after inducing gastrointestinal disorder, PC-Cele:
group administered 6.6 mg/kg of Celebrex cap after inducing
gastrointestinal disorder, ChondroT50: group administered
50 mg/kg of ChondroT after inducing gastrointestinal disorder,
ChondroT200: group administered 200 mg/kg of ChondroT
after inducing gastrointestinal disorder.

Fig. 3. Effect of drug administration on TNF-a level in rats.
Values are expressed as mean and standard deviation. TNF-a:
tumor necrosis factor-a, Intact: naive rats, Control: non-medicine
group after gastrointestinal disorder induction, PC-Joins: group
administered 20 mg/kg of Joins tab after inducing gastrointestinal
disorder, PC-Cele: group administered 6.6 mg/kg of Celebrex
cap after inducing gastrointestinal disorder, ChondroT50: group
administered 50 mg/kg of ChondroT after inducing gastrointestinal
disorder, ChondroT200: group administered 200 mg/kg of ChondroT
after inducing gastrointestinal disorder.

Table IIL. Effect of Drug Administration on Stomach Contents Volume

Characteristics Intact Control PC-Joins PC-Cele ChondroT50 ChondroT200
(n=8) (n=8) (n=8) (n=8) (n=8) (n=8)

Mean 2.41 2.03 2.24 2.05 2.08 2.32

Standard deviation 0.70 0.82 0.72 0.66 0.69 0.62

Intact: naive rats, Control: non-medicine group after gastrointestinal disorder induction, PC-Joins: group administered 20 mg/kg of
Joins tab after inducing gastrointestinal disorder, PC-Cele: group administered 6.6 mg/kg of Celebrex cap after inducing gastrointestinal
disorder, ChondroT50: group administered 50 mg/kg of ChondroT after inducing gastrointestinal disorder, ChondroT200: group
administered 200 mg/kg of ChondroT after inducing gastrointestinal disorder.

Table IV. Effect of Drug Administration on TNF-a Level in Rats

Characteristics Intact Control PC-Joins PC-Cele ChondroT50 ChondroT200
(n=5) (n=8) (n=7) (n=7) (n=7) (n=7)

Mean 2.34 497 3.20 3.94 3.30 3.22

Standard deviation 0.83 1.30 1.53 1.30 1.11 1.02

TNF-o: tumor necrosis factor-a, Intact: naive rats, Control: non-medicine group after gastrointestinal disorder induction, PC-Joins:
group administered 20 mg/kg of Joins tab after inducing gastrointestinal disorder, PC-Cele: group administered 6.6 mg/kg of Celebrex
cap after inducing gastrointestinal disorder, ChondroT50: group administered 50 mg/kg of ChondroT after inducing gastrointestinal
disorder, ChondroT200: group administered 200 mg/kg of ChondroT after inducing gastrointestinal disorder.
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Fig. 4. Effect of drug administration on IL-1f level in rats.
Values are expressed as mean and standard deviation. IL-1f:
interleukin-1p, Intact: naive rats, Control: non-medicine group
after gastrointestinal disorder induction, PC-Joins: group
administered 20 mg/kg of Joins tab after inducing gastrointestinal
disorder, PC-Cele: group administered 6.6 mg/kg of Celebrex
cap after inducing gastrointestinal disorder, ChondroT50: group
administered 50 mg/kg of ChondroT after inducing gastrointestinal
disorder, ChondroT200: group administered 200 mg/kg of ChondroT
after inducing gastrointestinal disorder. *Statistically significant
difference with Control group (*p<0.05).

HFH pirol 0.052 f-2Adel Ao AATHTable
VI, Fig. 5).
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Fig. 5. Effect of drug administration on PGE2 level in rats.
Values are expressed as mean and standard deviation. PGE2:
prostaglandin E2, Intact: naive rats, Control: non-medicine
group after gastrointestinal disorder induction, PC-Joins: group
administered 20 mg/kg of Joins tab after inducing gastrointestinal
disorder, PC-Cele: group administered 6.6 mg/kg of Celebrex
cap after inducing gastrointestinal disorder, ChondroT50: group
administered 50 mg/kg of ChondroT after inducing gastrointestinal
disorder, ChondroT200: group administered 200 mg/kg of ChondroT
after inducing gastrointestinal disorder.

Table V. Effect of Drug Administration on IL-18 Level in Rats

Characteristics Intact Control PC-Joins PC-Cele ChondroT50 ChondroT200
(n=5) (n=8) (n=7) (n=7) (n=7) (n=7)

Mean 110.00 199.76 135.28 156.11 146.39 133.89

Standard deviation 38.37 44.58 32.67 34.02 39.94 33.61

IL-1B: interleukin-1f, Intact: naive rats, Control: non-medicine group after gastrointestinal disorder induction, PC-Joins: group
administered 20 mg/kg of Joins tab after inducing gastrointestinal disorder, PC-Cele: group administered 6.6 mg/kg of Celebrex
cap after inducing gastrointestinal disorder, ChondroT50: group administered 50 mg/kg of ChondroT after inducing gastrointestinal
disorder, ChondroT200: group administered 200 mg/kg of ChondroT after inducing gastrointestinal disorder.

Table VI. Effect of Drug Administration on PGE2 Level in Rats

Characteristics Intact Control PC-Joins PC-Cele ChondroT50 ChondroT200
(n=5) (n=8) (n=7) (n=7) (n=7) (n=7)

Mean 103.588 85.0784 90.0784 99.6373 106.549 116.647

Standard deviation 14.6626 13.2655 11.4995 6.5329 16.1606 17.2815

PGE2: prostaglandin E2, Intact: naive rats, Control: non-medicine group after gastrointestinal disorder induction, PC-Joins: group
administered 20 mg/kg of Joins tab after inducing gastrointestinal disorder, PC-Cele: group administered 6.6 mg/kg of Celebrex
cap after inducing gastrointestinal disorder, ChondroT50: group administered 50 mg/kg of ChondroT after inducing gastrointestinal
disorder, ChondroT200: group administered 200 mg/kg of ChondroT after inducing gastrointestinal disorder.
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Fig. 6. Effect of drug administration on MPO level in rats.
Values are expressed as mean and standard deviation. MPO:
myeloperoxidase, Intact: naive rats, Control: non-medicine
group after gastrointestinal disorder induction, PC-Joins: group
administered 20 mg/kg of Joins tab after inducing gastrointestinal
disorder, PC-Cele: group administered 6.6 mg/kg of Celebrex
cap after inducing gastrointestinal disorder, ChondroT50: group
administered 50 mg/kg of ChondroT after inducing gastrointestinal
disorder, ChondroT200: group administered 200 mg/kg of ChondroT
after inducing gastrointestinal disorder.

Table VIL Effect of Drug Administration on MPO Level in Rats

. . Intact Control
Characteristics (=5 (n=8)
Mean 53.64 61.32
Standard deviation 7.14 12.74

PC-Joins PC-Cele ChondroT50 ChondroT200
(n=7) (n=7) (n=7) (n=7)
62.93 67.77 64.64 60.48
14.10 9.53 7.63 14.85

MPO: myeloperoxidase, Intact: naive rats, Control: non-medicine group after gastrointestinal disorder induction, PC-Joins: group
administered 20 mg/kg of Joins tab after inducing gastrointestinal disorder, PC-Cele: group administered 6.6 mg/kg of Celebrex
cap after inducing gastrointestinal disorder, ChondroT50: group administered 50 mg/kg of ChondroT after inducing gastrointestinal
disorder, ChondroT200: group administered 200 mg/kg of ChondroT after inducing gastrointestinal disorder.

Table VIIL. Effect of Drug Administration on CBC Level in Rats

Characteristics iﬁt:g)t C(zr;tg)l
WBC (K/uL) Mean 3.44 9.33
SD 1.39 2.34
RBC (M/dL) Mean 8.26 8.43
SD 0.50 0.38
Hb (g/dL) Mean 16.63 16.42
SD 0.91 2.53
PLT (K/uL) Mean 994 1,104
SD 76 234

PC-Joins PC-Cele ChondroT50 ChondroT200

(n=8) (n=8) (n=8) (n=8)
7.12 6.01 6.54 6.57
2.03 2.44 1.90 2.74
7.93 8.03 7.78 8.28
0.60 0.36 0.52 0.59
16.80 16.73 16.46 17.53
1.25 1.14 0.77 0.96
1,098 1,201 1,225 1,242
111 113 128 78

CBC: complete blood count, Intact: naive rats, Control: non-medicine group after gastrointestinal disorder induction, PC-Joins: group
administered 20 mg/kg of Joins tab after inducing gastrointestinal disorder, PC-Cele: group administered 6.6 mg/kg of Celebrex
cap after inducing gastrointestinal disorder, ChondroT50: group administered 50 mg/kg of ChondroT after inducing gastrointestinal
disorder, ChondroT200: group administered 200 mg/kg of ChondroT after inducing gastrointestinal disorder.
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Fig. 7. Effect of drug administration on CBC level in rats. Values are expressed as mean and standard deviation. CBC: complete
blood count, Intact: naive rats, Control: non-medicine group after gastrointestinal disorder induction, PC-Joins: group administered
20 mg/kg of Joins tab after inducing gastrointestinal disorder, PC-Cele: group administered 6.6 mg/kg of Celebrex cap after
inducing gastrointestinal disorder, ChondroT50: group administered 50 mg/kg of ChondroT after inducing gastrointestinal disorder,
ChondroT200: group administered 200 mg/kg of ChondroT after inducing gastrointestinal disorder. WBC: white blood cell, SD:
standard deviation, RBC: red blood cell, Hb: hemoglobin, PLT: platelet.

Table IX. Effect of Drug Administration on the Symptom Score

Characteristics Intact Control PC-Joins PC-Cele ChondroT50 ChondroT200
(n=8) (n=8) (n=8) (n=8) (n=8) (n=8)

Mean 0 8.8 7.5 7.8 53 5.5

Standard deviation 0 0.5 0.6 1.0 1.3 1.3

Intact: naive rats, Control: non-medicine group after gastrointestinal disorder induction, PC-Joins: group administered 20 mg/kg of
Joins tab after inducing gastrointestinal disorder, PC-Cele: group administered 6.6 mg/kg of Celebrex cap after inducing gastrointestinal
disorder, ChondroT50: group administered 50 mg/kg of ChondroT after inducing gastrointestinal disorder, ChondroT200: group
administered 200 mg/kg of ChondroT after inducing gastrointestinal disorder.

TR0 oA JAl AAFATHTable IX, Figs. 8, 9).
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Fig. 8. Effect of drug administration on the symptom score.
Values are expressed as mean and standard deviation. Intact:
naive rats, Control: non-medicine group after gastrointestinal
disorder induction, PC-Joins: group administered 20 mg/kg of
Joins tab after inducing gastrointestinal disorder, PC-Cele:
group administered 6.6 mg/kg of Celebrex cap after inducing
gastrointestinal disorder, ChondroT50: group administered 50
mg/kg of ChondroT after inducing gastrointestinal disorder,
ChondroT200: group administered 200 mg/kg of ChondroT
after inducing gastrointestinal disorder. **Statistically significant
difference compared with control group (**p<0.01).
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Fig. 9. Effect of drug administration on the ophthalmologic
examination. Intact: naive rats, Control: non-medicine group after
gastrointestinal disorder induction, PC-Joins: group administered
20 mg/kg of Joins tab after inducing gastrointestinal disorder,
PC-Cele: group administered 6.6 mg/kg of Celebrex cap after
inducing gastrointestinal disorder, ChondroT50: group administered
50 mg/kg of ChondroT after inducing gastrointestinal disorder,
ChondroT200: group administered 200 mg/kg of ChondroT after
inducing gastrointestinal disorder.
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Fig. 10. Effect of drug administration on the Hematoxylin-Eosin
staining (40x). Intact: naive rats, Control: non-medicine group
after gastrointestinal disorder induction, PC-Joins: group
administered 20 mg/kg of Joins tab after inducing gastrointestinal
disorder, PC-Cele: group administered 6.6 mg/kg of Celebrex
cap after inducing gastrointestinal disorder, ChondroT50: group
administered 50 mg/kg of ChondroT after inducing gastrointestinal
disorder, ChondroT200: group administered 200 mg/kg of
ChondroT after inducing gastrointestinal disorder.
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