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Abstract
BACKGROUND 
Rikkunshito (TJ-43) relieves gastrointestinal disturbance by increases in the levels 
of acylated ghrelin.

AIM 
To investigate the effects of TJ-43 in patients undergoing pancreatic surgery.

METHODS 
Forty-one patients undergoing pylorus-preserving pancreaticoduodenectomy 
(PpPD) were divided into two groups; patients took daily doses of TJ-43 after 
surgery or after postoperative day (POD) 21. The plasma levels of acylated and 
desacylated ghrelin, cholecystokinin (CCK), peptide YY (PYY), gastric inhibitory 
peptide (GIP), and active glucagon-like peptide (GLP)-1 were evaluated. Oral 
calorie intake was assessed at POD 21 in both groups. The primary endpoint of 
this study was the total food intake after PpPD.

RESULTS 
The levels of acylated ghrelin were significantly greater in patients treated with 
TJ-43 than those in patients without TJ-43 administration at POD 21, and oral 
intake was significantly increased in patients treated with TJ-43. The CCK and 
PYY levels were significantly greater in patients treated with TJ-43 than those in 
patients without TJ-43 treatment. Furthermore, the GIP and active GLP-1 levels 
increased and values at POD 21 were significantly greater in patients treated with 
TJ-43 than those in patients without TJ-43 administration. Insulin secretion tended 
to increase in patients treated with TJ-43.

https://www.f6publishing.com
https://dx.doi.org/10.4240/wjgs.v15.i5.871
mailto:hkouno@yamanashi.ac.jp
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CONCLUSION 
TJ-43 may have advantages for oral food intake in patients in the early phase after pancreatic 
surgery. Further investigation is needed to clarify the effects of TJ-43 on incretin hormones.

Key Words: Gastrointestinal hormone; Japanese traditional herbal medicine; Ghrelin; Incretin; Pancreatic 
surgery

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This study investigated the effects of a Japanese herbal medicine, namely rikkunshito (TJ-43), on 
patients who underwent pancreatic surgery. TJ-43 may promote oral food intake in patients in the early 
phase after pancreatic surgery because TJ-43 increases appetite by enhancing gastrointestinal and incretin 
hormone levels.

Citation: Kono H, Hosomura N, Amemiya H, Shoda K, Furuya S, Akaike H, Kawaguchi Y, Kawaida H, Ichikawa 
D. Rikkunshito increases appetite by enhancing gastrointestinal and incretin hormone levels in patients who 
underwent pylorus-preserving pancreaticoduodenectomy: A retrospective study. World J Gastrointest Surg 2023; 
15(5): 871-881
URL: https://www.wjgnet.com/1948-9366/full/v15/i5/871.htm
DOI: https://dx.doi.org/10.4240/wjgs.v15.i5.871

INTRODUCTION
The Japanese traditional herbal medicine known as rikkunshito (TJ-43) is an extract of eight crude 
herbal medicines. 10-dehydrogingerdin, glycycoumarin, 10-gingerdion, 8-gingerol, hesperidin, 
hesperetin, heptamethoxyflavone, isoliquiritigenin, liquiritigenin, naringenin, nobiletin, tangeretin, 8-
shogaol, and 10-shogaol, are typical components of TJ-43.

TJ-43 increases peripheral acylated-ghrelin levels secreted from the stomach[1]. It is well known that 
acylated ghrelin has an appetite-enhancing effect, in addition to a growth hormone secretion-promoting 
effect[2,3]. Furthermore, acylated ghrelin is the only hormone that exhibits an appetite-promoting effect 
following intravenous administration[4]. Moreover, it has various actions, including gastric acid 
secretion[5], growth hormone secretion, and a positive energy balance induction[6]. The blood levels of 
acylated ghrelin correlated with gastrointestinal disturbances. Hence, ghrelin is used to treat 
gastrointestinal disturbance due to anorexia[7-9]; however, the repeated intravenous treatment of 
ghrelin has shown a considerable burden.

TJ-43 is often used to treat upper gastrointestinal disturbance[10-12]. Rats treated with TJ-43 exhibited 
enhanced gastric emptying[13]. In addition, the combined administration of TJ-43 and an anti-emetic 
drug for breast cancer patients alleviated emesis and anorexia that occur as an adverse complication to 
chemotherapy[14]. Thus, TJ-43 promotes mobility and motility of the stomach. It was previously 
reported that decreases in plasma acylated-ghrelin levels induced by cisplatin administration and oral 
food intake is mediated by 5-HT2B/2C receptors and suppressed by flavonoids in TJ-43 in animal 
models[15,16]. Hence, an important effect of TJ-43 is an increase in acylated ghrelin.

To improve delayed gastric emptying (DGE) after pylorus-preserving pancreaticoduodenectomy 
(PpPD), we previously treated patients with TJ-43 from the 21st postoperative day (POD) after beginning 
meal consumption as a conventional method in our hospital; however, this treatment did not allow for 
adequate food intake in the early postoperative phase, which is important for recovery from surgical 
stress. Therefore, to resolve the previous results of TJ-43 treatment for oral intake, the treatment protocol 
was changed to the new method. In this study, the TJ-43 treatment was started in the early post-
operative phase, and oral intake was compared with the conventional treatment. Moreover, there are 
several appetite-suppression gastrointestinal hormones other than ghrelin, and TJ-43 may influence 
these gastrointestinal hormones, which can also affect gastrointestinal motility and mobility; however, 
the effects of TJ-43 on other gastrointestinal hormones remain unclear. The levels of incretin hormones, 
which are related to the blood insulin levels, were also investigated in this study because insulin 
secretion is particularly important in patients who undergo PpPD.

This study aimed to investigate a new clinical treatment protocol for TJ-43 and evaluate its effects on 
acylated-ghrelin levels and appetite in patients after pancreatic surgery. In addition to acylated-ghrelin 
levels, we investigated the effects of TJ-43 on other gastrointestinal hormones that affect gastrointestinal 
physiology and incretin hormones, including gastric inhibitory peptide (GIP, also known as a glucose-
dependent insulinotropic polypeptide) and active glucagon-like peptide (GLP)-1.

https://www.wjgnet.com/1948-9366/full/v15/i5/871.htm
https://dx.doi.org/10.4240/wjgs.v15.i5.871
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MATERIALS AND METHODS
Patients and sample collection
This was a retrospective observational study. Blood samples were obtained from 41 patients who 
underwent PpPD at the University Hospital between 2015 and 2018 because of pancreato-biliary 
malignant tumors (Table 1). The Ethics Committee (Chief, Prof. Zentaro Yamagata; No. 820) approved 
this study. The study was conducted following the ethical standards outlined in the Declaration of 
Helsinki. On admission, informed consent was obtained from all patients. Furthermore, the tumor stage 
was evaluated according to the Union for International Cancer Control classification[17]. Moreover, the 
histological and pathological diagnoses of the specimens were confirmed using the World Health 
Organization classification criteria.

TJ-43 is a mixture of eight herbal ingredients[18] and is often used in the treatment of patients 
undergoing gastrointestinal surgery, including pancreatic surgery[18]. The patients were preoperatively 
enrolled into the two groups based on treatments of TJ-43; the TJ-43(-) group (n = 20) was treated from 
POD 21 with TJ-43 (7.5 g/d) using an enteral feeding catheter or by oral administration, which was a 
conventional treatment, and the TJ-43(+) group (n = 21) was treated daily with TJ-43 (7.5 g/d) from the 
1st POD, which was the modified new treatment (Figure 1). Enteral feeding of 900 kilocalories per day 
was started from the 1st POD and continued throughout this study period. The postoperative diet was 
started at POD 7 in all cases. Furthermore, the total oral calorie intake was evaluated in both groups at 3 
wk after surgery. The primary endpoint of this study was the total calorie intake.

For the definition of complications, DGE was defined based on international criteria[19]. 
Postoperative pancreatic fistula (POPF) was classified into grades based on the guidelines established by 
the International Study Group on Pancreatic Fistula in 2005[20] and revised in 2016[21]. Grade A POPF 
is called a biochemical fistula and has no clinical impact on the normal postoperative pathway. 
Clinically significant POPFs are classified as grades B and C. Grade B POPF requires one of the 
following conditions: An endoscopic or radiological intervention, a drain in situ for > 3 wk, clinical 
symptoms without organ failure, or a clinically relevant change in POPF management. Whenever a 
major change in clinical management or deviation from the normal clinical pathway is required or organ 
failure occurs, the fistula shifts to grade C POPF[21].

Blood samples
Blood samples were obtained before surgery (as the control samples before TJ-43 treatment in each case) 
and on POD 7, 14, and 21 at the time of the standard postoperative clinical blood examination, in the 
hospital. All samples were collected before breakfast (from 6 to 7 a.m.) and kept on ice. Immediately 
after blood collection, centrifugation was performed. Furthermore, EDTA-2Na and aprotinin were 
added to centrifuge blood samples at final concentrations of 1 mg/mL and 500 KIU, respectively. Then, 
DPP-IV inhibitor was added at 20 μl/mL to 1 mL of plasma, and the samples were stored at −80 °C until 
further analysis.

For the determination of peripheral acylated and desacylated ghrelin levels, the plasma samples were 
promptly centrifuged at 4 °C, and the supernatant was acidified with 1 mol/L HCl (1/10 volume)[22].

Immunoreactive insulin levels 
Immunoreactive insulin (IRI) was assessed by clinical laboratory analysis. IRI levels were measured 
using the Lumipulse G1200 immunoassay instrument (FUJIREBIO Inc., Tokyo, Japan). Lumipulse® G 
Insulin-N Immunoreaction cartridges for in vitro diagnostic were used in the Lumipulse G system for 
the quantitative measurement of insulin in serum or plasma. The assay results were available in less 
than 35 min.

Evaluation of ghrelin and gastrointestinal hormones
Plasma levels of acylated and desacylated ghrelin were evaluated by enzyme-linked immunosorbent 
assay (ELISA) kits (Iwai Chemicals Co., Tokyo, Japan).

Plasma levels of cholecystokinin (CCK) (LifeSpan BioSciences), peptide YY (PYY) (LifeSpan 
BioSciences), GIP (RayBiotech Life Inc., Peachtree Corners, GA), and active GLP-1 (Invitrogen, Waltham, 
MA) were evaluated by ELISA.

Statistical analysis
Statistical analyses were performed using EZR software (Saitama Medical Center, Saitama, Japan), 
which is using the R programming language (The R Foundation for Statistical Computing, Vienna, 
Austria)[23].

The power calculation was performed as follows: The number of samples required for statistical 
analysis was 20 in each group. Data are expressed as the mean ± standard error of the mean. The paired 
t-test or ANOVA with Bonferroni’s post-hoc test was used for comparisons between the two groups. P < 
0.05 was considered significantly different.
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Table 1 Clinicopathological characteristics

Variable TJ-43(−), n = 20 TJ-43(+), n = 21 P value

Age in yr 67 ± 7.0 66 ± 7.7 0.962

Male 10 (50) 14 (67) 0.199Sex, n (%)

Female 10 (50) 7 (33)

Pancreas Ca. (Ph) 7 (35) 8 (38)

IPMC 2 (10) 2 (10)

IPMA 2 (10) 1 (5)

CBD Ca. 5 (25) 5 (24)

Vater Ca. 3 (15) 4 (19)

Panaceas-NET 1 (5) 0 (0)

Disease, n (%)

GB Ca. 0 (0) 1 (5)

Pancreas Ca. (Ph) (0/0/1/6) (0/0/3/5)

IPMC (1/0/1/0) (0/0/1/1)

IPMA N/A N/A

CBD Ca. (0/1/4/0) (0/3/2/0)

Vater Ca. (0/1/2/0) (0/2/2/0)

P-NET (0/1/0/0) N/A

UICC Tumor stage: Pancreas Ca. 
(0/I/IIA/IIB); Other Ca. (0/I/II/III)

GB Ca. N/A (0/0/1/0)

Pancreas Ca. (Ph) (3/2/2) (1/6/1)

IPMC (0/2/0) (1/0/1)

IPMA N/A N/A

CBD Ca. (0/5/0) (2/2/1)

Vater Ca. (2/1/0) (1/3/0)

P-NET N/A N/A

Tumor differentiation (well/mod/poor)

GB Ca. N/A (0/1/0)

Time of operation in min 500 ± 56 509 ± 0.72 0.299

Blood loss in mL 692 ± 0.54 959 ± 0.66 0.182

HbA1c, % 5.6 ± 2.2 5.7 ± 2.3 0.892

CEA in ng/mL 3.1 ± 1.3 3.7 ± 1.1 0.872Tumor markers

CA19-9 in U/mL 455 ± 23 451 ±  29

DGE, % 25 19 0.773

Grade A 15 (75) 16 (76)POPF, n (%)

Grades B and C 5 (25) 5 (24) 0.886

Post-operative pneumonia, n (%) 1 (5) 1 (4.8) 0.889

UICC: Union for International Cancer Control; Ph: Pancreas head; IPMC: Intraductal papillary mucinous carcinoma; IPMA: Intraductal papillary mucinous 
adenoma; CBD: Common bile duct; Ca: carcinoma; NET: Neuroendocrine tumor; GB: Gall bladder; Hb: Hemoglobin; DGE: Delayed gastric empty; POPF: 
Post-operative pancreatic fistula; TJ-43: Rikkunshito; TJ-43(-): Patients without TJ-43 treatment; TJ-43(+): Patients with TJ-43 treatment; N/A: No 
application.

RESULTS
TJ-43 administration after pancreatico-duodenectomy
Adverse events were not observed in patients treated with TJ-43. Furthermore, no significant differences 
in the clinical features were observed in both groups (Table 1).
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Figure 1 Study protocol. TJ-43: Rikkunshito; TJ-43(-): Patients without TJ-43 treatment; TJ-43(+): Patients with TJ-43 treatment; POD: Postoperative day.

Effect of TJ-43 on plasma acylated-ghrelin levels
Acylated ghrelin was detected in plasma collected from patients before the operation (Figure 2A). The 
levels of acylated ghrelin did not significantly change after the operation in patients without TJ-43 
treatment; however, the levels gradually increased after the operation in patients treated with TJ-43, 
compared with their levels before the operation. There were significant differences in levels of acylated 
ghrelin at POD 21 between the TJ-43(-) and TJ-43(+) groups (P < 0.05).

The plasma desacylated-ghrelin levels were not markedly changed in either group after the 
operation, compared with their levels before the operation (Figure 2B).

Effects of TJ-43 on meal intake 
Consistent with the analysis of acylated ghrelin, total food consumption was more significant in patients 
treated with TJ-43 compared with patients without TJ-43 administration (patients treated with TJ-43, 
491.5 ± 59.2 Kcal; and patients without TJ-43 treatment, 317.5 ± 52.3 Kcal, respectively). In addition, 
dietary intake from staple food was significantly greater in patients treated with TJ-43 compared with 
patients without TJ-43 treatment (patients treated with TJ-43, 375.3 ± 62.3 Kcal; and patients without TJ-
43 treatment, 236.9 ± 49.7 Kcal, respectively) (P < 0.05) (Figure 3).

Effects of TJ-43 on plasma gastrointestinal hormone levels
CCK and PYY were detected in plasma harvested before the operation (Figure 4). The levels of 
gastrointestinal hormones did not markedly change after the operation in patients without TJ-43 
treatment; however, these levels were significantly increased at POD 21 in patients treated with TJ-43, 
compared with their levels before surgery (P < 0.05).

Effects of TJ-43 on plasma incretin hormones 
The plasma GIP and active GLP-1 Levels were not significantly changed after the operation in the TJ-
43(-) group, compared with those before the operation. In contrast, these levels were significantly 
greater at POD 21 in the TJ-43(+) group, compared with those before the operation (P < 0.05) (Figure 5). 
These increases were significantly greater for the values of GIP than those of active GLP-1 (P < 0.05).

Effects of TJ-43 on IRI levels
IRI levels were assessed at POD 21. Although no significant differences were observed in the IRI levels 
between the groups, levels in patients treated with TJ-43 were greater than those in patients without TJ-
43 administration (Figure 6).

Blood glucose levels were 116.3 ± 18.5 in the TJ-43(-) group and 107.2 ± 15.3 in the TJ-43(+) group, 1 h 
after the meal. There were no significant differences between the two groups.

DISCUSSION
TJ-43 improves oral food intake by increasing the peripheral level of acylated ghrelin after PpPD. This 
study found that oral food intake in the TJ-43(+) group was significantly higher than that in the TJ-43(–) 
group after PpPD. Furthermore, the acyl ghrelin level in the TJ-43(+) group was significantly higher 
than that in the TJ-43(–) group at the same time points.
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Figure 2 Plasma acylated and desacylated ghrelin levels. A: Plasma levels of acylated ghrelin; B: Plasma levels of desacylated ghrelin. Plasma levels of 
acylated and desacylated ghrelin were measured by ELISA. aP < 0.05 compared with the Tj-43(-) group by ANOVA with Bonferroni’s post-hoc test. TJ-43: 
Rikkunshito; TJ-43(-): Patients without TJ-43 treatment; TJ-43(+): Patients with TJ-43 treatment; POD: Postoperative day.

Figure 3 Oral dietary intake after pancreatic surgery. After starting meals, the amount of oral dietary intake of each meal was scored from 0 to 100% 
(staple food and side dishes), and the average oral intake for 7 d (postoperative day 21) was calculated and analyzed in the two groups. aP < 0.05 compared with 
carbohydrate intake in the TJ-43(-) group by ANOVA with Bonferroni’s post-hoc test. TJ-43: Rikkunshito; TJ-43(-): Patients without TJ-43 treatment; TJ-43(+): 
Patients with TJ-43 treatment.

Patients undergoing PpPD with the reconstruction of the gastrointestinal tract have lower food intake 
in the early postoperative period. Reasons for this include vagal denervation and shrinkage of the 
residual stomach. Regarding the relationship between postoperative complications and oral food intake, 
DGE, POPF, and postoperative pneumonia are critical factors[24]. These complications may lead to loss 
of appetite. In this study, these complications were observed in both groups, without significant 
differences (Table 1).

Furthermore, levels of acylated ghrelin increased in patients treated with TJ-43 group compared with 
patients without TJ-43 administration after the operation (Figure 3). Since the only difference between 
the two groups was the start time of TJ-43 treatment, the reason for the increased acylated-ghrelin levels 
was most likely the early treatment with TJ-43, as reported previously[25]. Notably, oral meal 
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Figure 4 Plasma cholecystokinin and peptide YY levels. A: Plasma levels of cholecystokinin (CCK); B: Plasma levels of peptide YY (PYY). Plasma levels 
of CCK and PYY were measured by ELISA. aP < 0.05 compared with the TJ-43(-) group by ANOVA with Bonferroni’s post-hoc test. TJ-43: Rikkunshito; TJ-43(-): 
Patients without TJ-43 treatment; TJ-43(+): Patients with TJ-43 treatment; CCK: Cholecystokinin; PYY: Peptide YY; POD: Postoperative day.

Figure 5 Plasma incretin levels. A: Plasma levels of gastric inhibitory peptide; B: Plasma levels of glucagon-like polypeptide-1. Plasma levels of gastric 
inhibitory peptide and glucagon-like peptide-1 were measured by ELISA. aP < 0.05 compared with the TJ-43(-) group by ANOVA with Bonferroni’s post-hoc test. TJ-
43: Rikkunshito; TJ-43(-): Patients without TJ-43 treatment; TJ-43(+): Patients with TJ-43 treatment; GIP: Gastric inhibitory peptide; active GLP-1: Glucagon-like 
polypeptide-1; POD: Postoperative day.

consumption significantly increased in patients treated with TJ-43 than those in patients without TJ-43 
treatment after the operation (Figure 2). Hence, TJ-43 increases acylated-ghrelin levels and improves 
food intake, mainly by promoting motility and mobility of the remnant stomach[7,18,26,27].

In addition to the enhancement of acylated-ghrelin levels by TJ-43[25], several other mechanisms 
contribute to the effects of TJ-43 on gastrointestinal function such as enhancement of gastric emptying, 
motility, and adaptive relaxation[28,29] The improvement in food consumption that was observed in 
this study may be mediated by these pathways, as well as ghrelin signaling, and thus, multiple actions 
of TJ-43 may improve oral food intake after PpPD. Moreover, in addition to acylated-ghrelin, TJ-43 
increases plasma CCK, PYY, GIP, and GLP-1 after PpPD (Figures 2, 4 and 5). It has been reported that 
PYY and CCK cause DGE[30], which is opposite to the effects of acylated ghrelin. These results suggest 
that the body's response involves constant feedback mechanisms. Regarding appetite, acylated ghrelin 
contradicts CCK, PYY, and GLP-1. Furthermore, regarding gastric emptying, acylated ghrelin 
contradicts CCK and GLP-1. In this study, the ratio (POD 21/POD 0) for the change in the levels of 
acylated ghrelin, CCK, PYY, GIP, and GLP-1 was 2.14, 1.45, 1.61, and 1.37, respectively. Thus, the 
increase in acylated ghrelin was greater than that of CCK, PYY, GIP, and GLP-1. This result may 
support the effect of TJ-43 on an increase in food intake. Additionally, the effects of TJ-43 on acylated 
ghrelin may be more significant in the early period of TJ-43 treatment.

Moreover, gastrointestinal polypeptide hormone incretins secreted after meal intake[31] induce 
insulin secretion from the pancreas in a blood sugar-dependent manner, suggesting that hypoglycemia 
is unlikely to induce in the absence of food intake. Furthermore, it inhibits gastric acid secretion but 
does not affect gastric emptying[31]. The GIP is secreted from the K cells in the upper intestine and 
activates the islet β-cells. Furthermore, GLP-1 is secreted from the L cells in the lower intestine. Thus, 
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Figure 6 Effect of rikkunshito on insulin secretion. Immunoreactive insulin levels are shown. TJ-43: Rikkunshito; TJ-43(-): Patients without TJ-43 treatment; 
TJ-43(+): Patients with TJ-43 treatment; IRI: Immunoreactive insulin.

incretin hormones are attracting interest for their application in clinical diabetes treatments. One new 
drug that has become recently available is a DPP-4 inhibitor. Collectively, these new drugs are called 
incretin-related drugs. By suppressing the action of this enzyme, incretin is less likely to be destroyed 
and blood glucose levels after eating are reduced. It was reported that herbal medicines can stimulate 
incretin secretion and regulate blood glucose in mice[32]. Furthermore, TJ-43 enhances insulin secretion 
after meals in humans[33]. In the present study, TJ-43 increased GIP and active GLP-1 Levels in patients 
who underwent PpPD. GIP and GLP-1 hormones can improve glucose tolerance and their effects are 
additive. GIP appears to quantitatively be the most important, particularly regarding insulin secretion, 
whereas the action of GLP-1 is mainly related to the inhibition of glucagon secretion[34]. The ratio of the 
change in GIP was greater than that of active GLP-1. These results may indicate that the effect of TJ-43 
on the increase in GIP is more predominant than that in GLP-1.

Plasma levels of incretin hormones were increased by TJ-43 administration (Figure 4). In this study, 
insulin secretion tended to increase by TJ-43 administration (Figure 2), however, there were also no 
significant differences in blood glucose levels after a meal between the two groups (data not shown). 
Since undergoing PpPD involves reconstruction of the gastrointestinal tract, the effects also need to be 
investigated under normal physiological conditions. Considering that the increases in incretin hormone 
and IRI levels are most likely due to increases in oral food intake in the TJ-43(+) group, an animal study 
is necessary to resolve the clinical questions. Therefore, studies using animal models are currently 
underway. In one pilot study, the plasma and gastrointestinal expressions of incretin hormones 
significantly increased, and the expression of insulin in the pancreas was significantly enhanced by 
intragastric administration of TJ-43 for 28 d (unpublished data). Furthermore, activation of the islet cells 
increased with TJ-43 treatment. Thus, TJ-43 increases the incretin hormone levels in the blood after 
continuous intragastric administration and increases the expression of insulin in the pancreatic islet 
cells. Moreover, the administration of TJ-43 inhibits increased blood glucose levels during oral glucose 
tolerance tests in rats. These pilot studies in the animal model indicate that TJ-43 may increase insulin 
secretion after pancreatic surgery. Therefore, TJ-43 may benefit patients who undergo pancreatic 
resection.

CONCLUSION
In this study, TJ-43 increased the peripheral levels of acylated ghrelin and postoperative oral food 
intake. The findings indicate that TJ-43 may improve oral food intake by increasing the plasma acylated-
ghrelin levels after PpPD. However, this study was small and non-randomized. A multicenter, 
randomized, placebo-controlled study is required to validate these findings. Furthermore, the effects of 
TJ-43 on incretin hormones need to be clarified in future studies.
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ARTICLE HIGHLIGHTS
Research background
Rikkunshito (TJ-43) improves gastrointestinal disturbances.

Research motivation
The effects of TJ-43 in patients undergoing pancreatic surgery have not been elucidated.

Research objectives
This study investigated the effects of TJ-43 in patients undergoing pylorus-preserving pancreatico-
duodenectomy (PpPD).

Research methods
Forty-one patients who underwent PpPD were divided into two groups; patients treated with daily 
doses of TJ-43 after surgery [TJ-43(+) group] or just on postoperative day (POD) 21 [TJ-43(-) group]. 
Plasma levels of acylated and desacylated ghrelin, cholecystokinin (CCK), peptide YY (PYY), gastric 
inhibitory peptide (GIP), and active glucagon-like peptide (GLP)-1 were evaluated. Oral calorie intake 
was assessed at POD 21 in both groups. The primary endpoint of this study was the total food intake 
after PpPD.

Research results
The acylated-ghrelin levels were significantly greater in patients treated with TJ-43 than those in 
patients without TJ-43 treatment at POD 21. Similarly, oral intake significantly increased in the TJ-43(+) 
group. The levels of CCK and PYY were significantly greater in patients treated with TJ-43 than those in 
patients without TJ-43 administration. Furthermore, the GIP and active GLP-1 levels increased and the 
values at POD 21 were significantly greater in patients treated with TJ-43 than those in patients without 
TJ-43 treatment. Insulin secretion tended to increase in patients treated with TJ-43.

Research conclusions
TJ-43 may improve oral food intake in patients in the early phase after pancreatic surgery.

Research perspectives
Further investigation is needed to clarify the effects of TJ-43 on incretin hormones.
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