
Severe trauma, burns, and sepsis are characterized

by a hypermetabolic response that rapidly de-

pletes vital nutrient reserves.1,2 The extraordinary

demand for energy erodes lean body mass, depletes

visceral protein stores, and compromises immune

function, thereby setting the stage for postoperative

complications, multiple organ failure, and death.3-8

Decreased immunity following injury has been sus-

pected of being associated with increased morbidity

and mortality. Glutamine and arginine are two major

amino acids associated with host immunity.9-11 Addi-

tionally, lack of luminal nutrients leads to gut mucosal

atrophy and immunological dysfunction of the in-

testinal immune system.12,13 Nutritional support for

the acutely stressed patient has long been recognized

as a major component of surgical care.14,15 Impairment

of the gut barrier has been shown to result in the

translocation of intraluminal bacteria and toxins into

J Soc Colon Rectal Surgeon (Taiwan) June 2012

Original Article

Early Postoperative Feeding Could Partially

Replete Plasma Glutamine and Arginine

Following Resection of Colorectal Cancer

Yu-Ting Hung1

Chiao Chao2

Li-Fen Tsai2

Yu-Ru Yang2

Chiung-Hsi Wang2

Tzu-Chi Hsu1,2,3

1Division of Colon and Rectal Surgery,

Department of Surgery,
2Nutrition Support Service, Mackay

Memorial Hospital,
3Department of Surgery, Taipei Medical

University, Taipei, Taiwan

Key Words

Glutamine;

Arginine;

Nasogastric feeding;

Nasojejunal feeding

The purpose of the study are: (1) To assess the relative changes of plasma
glutamine and arginine levels following surgical stress, and (2) to com-
pare the effects of early feeding methods on the restoration of glutamine
and arginine.
One hundred and forty patients underwent colon resection for cancer
entered the study. Group I patients were kept on nothing per os (NPO) for
6 days. Group II, III, IV were fed through a nasogastric (NG) tubes, and
group V, VI, VII were fed through a nasojejunal (NJ) tubes from the se-
cond to the sixth postoperative day (POD) with low residual, high-fat and
glutamine-containing enteral formulas. The patients had measurement of
plasma glutamine and arginine preoperatively, on the first and the sixth
postoperative day.
Both plasma glutamine and arginine decreased following surgery in all
groups of patients. Glutamine and arginine were surprisingly higher than
the preoperative level on the sixth POD in NPO group. Glutamine and
arginine were relatively restored with early tube feeding.
In conclusion, the study suggested that plasma glutamine and arginine
were decreased following surgery, but starvation will probably mobilize
the glutamine and arginine reserve in the body. Early feeding could at least
partially replete glutamine and arginine.
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the intestinal lymphatics and blood stream. Therefore,

it is of great importance that the intestinal barrier be

preserved. Past studies suggested that early feeding

following injury decreases morbidity and mortality.16,17

The aim of the study is to (1) assess the relative change

of serum glutamine and arginine levels following

surgical stress, and (2) compare the effects of early

feeding methods on the restoration of glutamine and

arginine.

Materials and Methods

From October 2003 to April 2008, 140 patients

who underwent elective colon resection for colorectal

cancer by a single surgeon (T.-C.H) entered the study.

Patients with previous gastric resection, previous va-

gotomy, and active peptic ulcer were excluded from

the study. The patients’ demographics and baseline

characteristics such as age, sex, and location of tumor

were noted. There were 78 males and 62 females.

Ages ranged from 30 to 87 years old (average 61.7

years old). There were 55 colon and 85 rectal car-

cinomas. Cases were randomized into seven groups

of 20 patients each. There was no significant differ-

ence in gender, age, preoperative albumin and BMI

among groups. Group I patients were kept on nothing

per os (NPO) for 6 days. Patients in groups II, III and

IV were fed through nasogastric (NG) tubes from the

second to the sixth postoperative day (POD) with low

residual (Osmolite-HN; Abbott, USA), high-fat (Pul-

mocare; Abbott, USA) and glutamine-containing

(AlitraQ; Abbott, USA) enteral formulas, respec-

tively. Patients in groups V, VI and VII were fed

through nasojejunal (NJ) tubes from the second to the

sixth POD with Osmolite-HN, Pulmocare and AlitraQ

enteral formulas, respectively. Patients receiving NJ

feeding were also given simultaneous NG tube de-

compression by gravity. Pulmocare was diluted from

1.5 kcal/cc to 1 kcal/cc, and polycose was added to

AlitraQ to make the formulas isonitrogenous and

isocaloric before feeding (Table 1). Polycose (Abbott,

USA) is a readily digestible carbohydrate and pro-

vides 3.8 cal/g of powder. An NG tube was inserted

prior to surgery. A NJ tube was inserted during la-

parotomy in groups V, VI & VII. A standard colon re-

section was then performed for all the patients. Feed-

ing began at 500 kcal/500 cc/day from the second

POD. If the patient tolerated the formula well, feeding

increased to 1500 kcal/1500 cc/day the following day

and remained at this rate until the end of the study.

Feeding mode was continuous with pump. Abdominal

distension, repeated vomiting, and high gastric re-

sidual (Over 200 cc per shift) were considered signs

of poor tolerance in patients receiving NG feeding.

Abdominal distension, repeated vomiting, and high

gastric drainage (> 1500 cc/day) were considered

poor tolerance in patients receiving NJ feeding. At

times, feeding was withheld for a few hours if the

aforementioned symptoms were present.

All of the patients received nutritional assessment

preoperatively, at the first and sixth POD. Nitrogen

balance was calculated on the first and sixth POD.

Five milliliter of blood was drawn and stored in

heparinized tubes, which were centrifuged and stored

at -70 �C. Ion exchange chromatography method

(Beckman system 6300) was used to measure plasma

amino acid including glutamine and arginine, pre-

operatively, and on the first and the sixth postopera-

tive day. Student’s t-test and the x2 test was used for

statistical analysis. p < 0.05 was considered statis-

tically significant. The study was approved by the

ethics committee of Mackay Memorial Hospital. In-

formed consent was obtained from the patient prior to

initiation of the study.

Results

There were no perioperative mortalities or ana-
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Table 1. Compositions of the three different formulas with their

additions

Formulas Osmolite HN Pulmocare AlitraQ

Protein (g/100 kcal) 4.2 4.2 4.2

Fat (g/100 kcal) 3.5 6.1 2.1

Carbohydrate (g/100 kcal) 13.4 7.0 18.2

Glutamine (g/L) 0 0 14.2

Osmolarity (mOsm/kg) 310.0 328.0 429.0

pH 6.6 6.7 6.8

* Pulmocare was diluted from 1.5 kcal/cc to 1 kcal/cc.

# Polycose was added to AlitraQ to make it 1 kcal/cc.



stomotic leakages related to early tube feeding. Poor

tolerance, the most common complication seen in pa-

tients with early tube feeding, occurred in 14 patients

(23%) with NG feeding and 18 patients (30%) with

NJ feeding. The intolerance amongst the groups was

not statistically significant (p > 0.05). Patients usually

tolerated feeding after the rate of infusion was slowed

for a day or withheld for a few hours. No patient

needed to have feeding stopped completely. Daily

energy requirement was calculated by multiplying

basal energy expenditure (BEE), using the Harris-

Bennedict Equation with stress factor and activity fac-

tor. The amount of energy received on the POD 5 was

78 � 15% in group II, 71 � 16% in group III, 74 � 14%

in group IV, 75 � 14% in group V, 73 � 15% in group

VI, and 77 � 12% in group VII. Aside from those in

NPO group, all the patients had significantly less

negative nitrogen balance on the sixth POD than on

the first POD (p < 0.05) (Figs. 1 & 2).

In the NPO group, plasma glutamine was 347.1 �

130.7 nmol/ml prior to the surgery and dropped sig-

nificantly to 276.2 � 121.8 nmol/ml on the first POD

(p = 0.019), but was surprisingly higher than the pre-

operative level on the sixth POD (379.1 � 147.9

nmol/ml). Plasma glutamine was also significantly

decreased on the first postoperative day before the

feeding was started in all groups [pre-op vs. first

POD: 380.0 � 154.3 nmol/ml vs. 291.6 � 89.2

nmol/ml in group II (p = 0.021); 425.2 � 148.9

nmol/ml vs 386.2 � 159.8 nmol/ml in group III (p =

0.30); 350.7 � 142.4 nmol/ml vs. 261.6 � 109.9

nmol/ml in group IV (p = 0.047); 446.0 � 163.2

nmol/ml vs. 325.3 � 158.3 nmol/ml in group V (p <

0.001); 497.5 � 129.6 nmol/ml vs. 379.7 � 122.0

nmol/ml in group VI (p < 0.001); 462.7 � 77.2

nmol/ml vs. 353.1 � 66.1 nmol/ml in group VII (p <

0.001)]. Plasma glutamine then increased moderately

to a level slightly lower than the preoperative level on

the sixth POD following tube feeding [337.5 � 129.0

nmol/ml in group II; 408.7 � 165.0 nmol/ml in group

III; 324.4 � 160.7 nmol/ml in group IV; 383.5 � 183.8

nmol/ml in group V; 431.0 � 134.7 nmol/ml in group

VI; 421.5 � 110.8 nmol/ml in group VII (Table 2,

Figs. 3 & 4).
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Fig. 1. Comparison of nitrogen balance in nasogastric
feeding and NPO (Less nitrogen balance on the 6th

POD than on the 1st POD in groups with NG feed-
ing, p < 0.05).

Fig. 2. Comparison of nitrogen balance in nasojejunal
feeding and NPO (Less nitrogen balance on the 6th

POD than on the 1st POD in groups with NJ feeding,
p < 0.05).

Table 2. Comparison of change of glutamine among groups

Preoperative First POD Sixth POD

Gr. I 347.1 � 130.7* 276.2 � 121.8* 379.1 � 147.9

Gr. II 380.0 � 154.3@ 291.6 � 89.2@ 337.5 � 129.0

Gr. III 425.2 � 148.9# 386.2 � 159.8# 408.7 � 165.0

Gr. IV 350.7 � 142.4& 261.6 � 109.9& 324.4 � 160.7

Gr. V 446.0 � 163.2§ 325.3 � 158.3§ 383.5 � 183.8

Gr. VI 497.5 � 129.6‡ 379.7 � 122.0‡ 431.0 � 134.7

Gr. VII 462.7 � 77.2^ 353.1 � 66.1^ 421.5 � 110.8

* p = 0.019 between 1st POD and preoperative value in NPO

group; @ p = 0.021 between 1st POD and preoperative value in

NG feed Osmolite HN group; # p = 0.30 between 1st POD and

preoperative value in NG feed Pulmocare group; & p = 0.047

between 1st POD and preoperative value in NG feed AlitraQ

group; § p < 0.001 between 1st POD and preoperative value in

NJ feed Osmolite group; ‡ p < 0.001 between 1st POD and

preoperative value in NJ feed Pulmocare group; ^ p < 0.001

between 1st POD and preoperative value in NJ feed AlitraQ

group.



In the NPO group, plasma arginine was 54.6 �

22.6 nmol/ml prior to the surgery and dropped to 34.7

� 19.7 nmol/ml on the first POD (p = 0.15), but was

surprisingly higher than the preoperative level on the

sixth POD (76.1 � 27.1 nmol/ml). Plasma arginine

was also decreased significantly on the first POD be-

fore the feeding started, and then increased moder-

ately to a level slightly lower than the preoperative

level. Plasma arginine also decreased significantly

following surgery in all groups of patients [pre-op vs.

first POD: 61.8 � 37.2 nmol/ml vs. 54.6 � 66.9

nmol/ml in group II (p = 0.65); 68.1 � 34.0 nmol/ml,

vs. 39.7 � 23.7 nmol/ml in group III (p < 0.001); 64.9

� 31.4 nmol/ml vs. 40.6 � 24.8 nmol/ml in group IV (p

= 0.017); 64.9 � 33.9 nmol/ml vs. 33.1 � 19.4 nmol/ml

in group V (p = 0.004); 89.3 � 28.2 nmol/ml vs. 46.0 �

15.0 nmol/ml in group VI (p < 0.001); 66.4 � 26.0

nmol/ml vs. 41.2 � 16.3 nmol/ml in group VII (p <

0.001)]. Plasma arginine was then increased moder-

ately to a level slightly lower than the preoperative

level on the sixth POD following tube feeding (59.2 �

38.4 nmol/ml in group II; 71.1 � 32.1 nmol/ml in

group III; 99.4 � 53.7 nmol/ml in group IV; 78.0 �

25.9 nmol/ml in group V; 85.9 � 23.5 nmol/ml in

group VI; 104.2 � 36.2 nmol/ml in group VII) (Figs. 5

& 6). It was demonstrated that feeding patients Ali-

traQ increased plasma arginine level more signifi-

cantly than feeding the other two formulas on the

sixth POD [99.4 � 53.7 nmol/ml vs. pre-op 64.9 �

25.9 nmol/ml in NG group (p = 0.01); 104.6 � 37.4

nmol/ml vs. pre-op 68.1 � 25.9 nmol/ml in NJ group

(p < 0.001)] (Table 3, Figs. 5 & 6).

Discussion

Traditional practice has been to delay enteral

feeding for a few days following laparotomies until

the patient is able to consume oral diet. Surgery is a

stress per se, and starvation by NPO is an additional

stress. Bacterial translocation is believed to be a major

factor in the development of nosocomial sepsis, multi-

ple organ dysfunction syndromes, and death.3,4,18

Since the mucosal atrophy associated with NPO is

believed to be one of the reasons for the bacterial

translocation, past studies suggested that early feed-

ing supplying nutrient intraluminally following injury

is important in strengthening the mucosal barrier and

decreasing morbidity and mortality.19,20 Safety, conve-
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Fig. 4. Comparison of change of glutamine in patients with
nasojejunal feeding and NPO. *, p = 0.019 between
1st POD and preoperative value in NPO group; @, p
< 0.001 between 1st POD and preoperative value in
Osmolite group; #, p < 0.001 between 1st POD and
preoperative value in Pulmocare group; &, p <
0.001 between 1st POD and preoperative value in
AlitraQ group.

Fig. 3. Comparison of change of glutamine in patients with
nasogastric feeding and NPO. *, p = 0.019 between
1st POD and preoperative value in NPO group; @, p
= 0.021 between 1st POD and preoperative value in
Osmolite HN group; #, p = 0.30 between 1st POD
and preoperative value in Pulmocare group; &, p =
0.047 between 1st POD and preoperative value in
AlitraQ group.



nience, and reduced cost are the commonly cited ad-

vantages of enteral nutrition.21,22 Gastric paresis oc-

curs 24 to 48 hours following surgery. Despite la-

parotomy or acute stress, small bowel motility and ab-

sorption remain functionally intact. Thus early enteral

feeding is preferred over gastric feeding in most se-

ries.14,15 Physiologically, however, gastric feeding is

more advantageous than enteral feeding. Whether the

patients can really benefit from early feeding is still

debatable. Even more controversial is whether certain

components are more beneficial for the patient. Re-

cently, several specific micronutrients have been

shown to stimulate the immune system and therefore

may decrease the incidence of bacterial translocation.

Glutamine and arginine are two amino acids sug-

gested to aid host immunity.9-13 Glutamine has been

shown to protect the gastrointestinal mucosa in a

number of conditions and with certain treatment mo-

dalities, such as chemotherapy and radiotherapy. Glu-

tamine serves multiple functions, including nitrogen
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Fig. 5. Comparison of change of arginine in patients with
nasogastric feeding and NPO. @, p = 0.65 between
1st POD and preoperative value in Osmolite group;
#, p < 0.001 between 1st POD and preoperative
value in Pulmocare group; &, p = 0.017 between 1st

POD and preoperative value in AlitraQ group; §, p
= 0.01 between 6th POD and preoperative value in
AlitraQ group.

Fig. 6. Comparison of change of arginine in patients with
nasojejunal feeding and NPO. @, p = 0.004 be-
tween 1st POD and preoperative value in Osmolite
group; #, p < 0.001 between 1st POD and preopera-
tive value in Pulmocare group; &, p < 0.001 be-
tween 1st POD and preoperative value in AlitraQ
group; §, p < 0.001 between 6th POD and preopera-
tive value in AlitraQ group.

Table 3. Comparison of changes of arginine among groups

Preoperative First POD Sixth POD

Gr. I 54.6 � 22.6® 34.7 � 19.7® 76.1 � 27.1

Gr. II 61.8 � 37.2@ 54.6 � 66.9@ 59.2 � 38.4

Gr. III 68.1 � 34.0# 39.7 � 23.7# 71.1 � 32.1

Gr. IV 64.9 � 31.4&,^ 40.6 � 24.8& ^99.4 � 53.7^

Gr. V 64.9 � 33.9* 33.1 � 19.4* 78.0 � 25.9

Gr. VI 89.3 � 28.2‡ 46.0 � 15.0‡ 85.9 � 23.5

Gr. VII 66.4 � 26.0§,� 41.2 � 16.3� 104.2 � 36.2§

® p = 0.15 between 1st POD and preoperative value in NPO

group; @ p = 0.65 between 1st POD and preoperative value in

NG feed Osmolite group; # p < 0.001 between 1st POD and

preoperative value in NG feed Pulmocare group; & p = 0.017

between 1st POD and preoperative value in NG feed AlitraQ

group; ^ p = 0.01 between 6th POD and preoperative value in

AlitraQ group; * p = 0.004 between 1st POD and preoperative

value in NJ feed Osmolite group; ‡ p < 0.001 between 1st POD

and preoperative value in NJ feed Pulmocare group; � p < 0.001

between 1st POD and preoperative value in NJ feed AlitraQ

group; § p < 0.001 between 6th POD and preoperative value in

NG feed AlitraQ group.



exchange between tissues, regulation of protein syn-

thesis, and provision of a precursor in nucleotide syn-

thesis. Its role as a preferred fuel source for the

enterocyte has been well documented.7,8 Several stu-

dies have shown that supplemental arginine improves

host immune defenses.6 Its ability to increase thymic

weight and thymocyte immune response has been

suggested. The authors hypothesized that surgical

stress will decrease plasma glutamine and arginine,

while early feeding through nasogastric tube may

resplenish some of the glutamine and arginine stores.

In order to minimize bias, a single surgeon’s ex-

perience of elective major surgery for a single disease,

colon resection for colorectal cancer, was collected

for the study. Patients who underwent surgical treat-

ment for a gastroduodenal ulcer, such as gastric resec-

tion, vagotomy, or active ulcer disease, were excluded

from the study. None of the patients were allowed to

receive plasma or albumin transfusion throughout the

study. Gastric paresis occurs 24-48 hour following

surgery. Despite laparotomy or acute stress, small

bowel motility and absorption remain functionally in-

tact. Thus, intrajejunal feeding has been preferred

over intragastric feeding due to earlier return of peri-

stalsis following laparotomy. More controversial is

whether certain nutrient components are more bene-

ficial for the patient. In order to make the comparison

more meaningful, besides the group of nothing by

month, we purposely divided patients to groups with

two different routes of feeding and receiving three

different formulas containing different nutrient com-

ponents. Not surprisingly, plasma glutamine and ar-

ginine decreased significantly on the first postopera-

tive day. It was usually not possible for postoperative

patients to receive an excess amount of feeding fol-

lowing surgery. Isocaloric, isonitrogenous nutritional

support, such as parenteral nutrition, is most likely

impossible. Therefore, 500 cc was given on the se-

cond POD after gastric paresis recovered, and in-

creased to 1500 cc/day the following day. As different

formulas have different components, three different

formulas were tested. In order to make the formulas

comparable, Pulmocare was diluted to 1 kcal/cc and

Polycose was added to the AlitraQ resulting in 1

kcal/cc. Most of the patients tolerated this kind of

feeding well. Although it was necessary to slow or

even stop feeding for a few hours in some patients, all

of the patients eventually tolerated the maximum rate

of feeding. The higher osmolarity may explain the

high frequency of intolerance in the AlitraQ group.

High fat content in Pulmocare may result in slow di-

gestion and stasis, which may be the reason for its

poor tolerance compared with Osmolite HN. Other

than those in the NPO group, all the patients had sig-

nificantly less negative nitrogen balance on the sixth

POD than the first POD. This finding sugggests that

early NG feeding helps to preserve our lean body

mass. Plasma glutamine and arginine level also im-

proved on the sixth POD. Although the plasma glu-

tamine and arginine did not return to the preoperative

level, the improvement was promising. The study

demonstrated that feeding patients AlitraQ with ad-

ditional supply of glutamine and arginine increased

plasma arginine level, but not glutamine level, more

significantly than feeding with the other two for-

mulas. Surprisingly, both the plasma glutamine and

arginine values were higher on the sixth POD than the

preoperative value. One speculation (or hypothesis)

would be that the body responds to the life threatening

crisis, causing the release of large amounts of tissue

reserve of glutamine and arginine. If the plasma glu-

tamine and arginine were measured at the later day,

e.g. on the eight or tenth postoperative day, the value

may be even lower than the preoperative value.

Conclusion

The present study suggested that plasma gluta-

mine and arginine were decreased in the blood follow-

ing surgery, but starvation will probably mobilize the

glutamine and arginine reserve in the body. Early

feeding could at least partially replete plasma glu-

tamine and arginine.

References

1. Gore DC, Jahoor F, Wolfe PR, et al. Acute response of human

muscle protein to catabolic hormones. Ann Surg 1993;218:

679-84.

2. Sganga G, Siege JH, Brown G, et al. Repriorization of he-

patic protein release in trauma and sepsis. Arch Surg

Vol. 23, No. 2 Glutamine and Arginine Following Early Feeding 69



1985;120:187-99.

3. Border J, Hassett J, LaDuca J, et al. The gut origin septic

states in blunt multiple trauma (ISS=40) in the ICU. Ann Surg

1987;206:427-48.

4. Moore FA, Moore EE, Poggetti R, et al. Gut bacterial trans-

location via the portal vein: a clinical perspective with major

torso trauma. J Trauma 1991;31:629-36.

5. Ochoa JB, Bernard AC, O’Brien WE, et al. Arginase I expres-

sion and activity in human mononuclear cells after injury.

Ann Surg 2001;233:393-9.

6. Nieves C Jr, Langkamp-Henken B. Arginine and immunity: a

unique perspective. Biomed Pharmacother 2002;6:471-82.

7. Scolapio JS, Mc Greevy K, Tennyson GS, Burnett OL. Effect

of glutamine in short-bowel syndrome. Clin Nutr 2001;20:

319-23.

8. Matarese LE, Seidner DL, Steiger E. Growth hormone, glu-

tamine, and modified diet for intestinal adeptation. J Am Diet

Assoc 2004;104:1265-72.

9. Souba WW, Smith RJ, Wilmore RJ, et al. Glutamine meta-

bolism by the intestinal tract. JPEN 1985;9:608-17.

10. Barbul A. Arginine and immune function. Nutrition 1990;

6:59-62.

11. Barbul A, Sisto DA, Wasserkrug HL, et al. Arginine stimu-

lates lymphocyte immune response in healthy humans. Sur-

gery 1981;90:244-51.

12. Burke DJ, Alverdy JC, Aoys E, et al. Glutamine-supple-

mented total parenteral nutrition improves gut immune func-

tion. Arch Surg 1989;124:1396-9.

13. Klimberg VS, Souba WW, Dolson DJ, et al. Prophylactic

glutamine protects the intestinal mucosa from radiation in-

jury. Cancer 1990;66:62-8.

14. Delany HM, Camevale NJ, Garvey JW, et al. Postoperative

nutritional support using needle catheter jejunostomy. Ann

Surgery 1977;18:165-70.

15. Page CP, Carlton PK, Andrassy RJ, et al. Safe, cost-effective

postoperative nutrition: defined formula diet via needle je-

junostomy. Am J Surg 1979;138:939-45.

16. Moore F, Feliciano D, Andrassy R, et al. Early enteral feed-

ing, compared with parenteral, reduces postoperative septic

complications. Ann Surg 1992;216:172-83.

17. Bower RH, Cerra FB, Bershadsky B, et al. Early enteral ad-

ministration of a formula (impact) supplemented with ar-

ginine, nucleotides, and fish oil in intensive care unit patients:

results of a multicenter, prospective, randomized, clinical

trial. Crit Care Med 1995;23:436-49.

18. Edmiston CE Jr, Condon RE. Bacterial translocation. Surg

Gynecol Obstet 1991;173:73-8.

19. Mullen JL, Buzby GP, Mathews DC, et al. Reduction of oper-

ative morbidity and mortality by combined preoperative and

postoperative nutritional support. Ann Surg 1980;192:604-

13.

20. Schroeder D, Gillanders L, Mahr K, et al. Effects of im-

mediate postoperative enteral nutrition on body composition,

muscle function, and wound healing. JPEN 1991;15:376-83.

21. Baker LW, Jones PF, Dudley HAF. Intestinal activity after

operation. Proc R Soc Med 1964;57:391-8.

22. Glucksman DL, Kalser MH, Warren WD. Small intestinal

absorption in the immediate postoperative period. Surgery

1966;60:1020-5.

70 Yu-Ting Hung, et al. J Soc Colon Rectal Surgeon (Taiwan) June 2012



洪毓廷等 J Soc Colon Rectal Surgeon (Taiwan) 2012;23:64-71 71

原    著

手術後早期鼻胃及鼻空腸灌食可以部分恢復

血漿中麩胺酸及鮭卵酸

洪毓廷 1  趙強 2  蔡麗芬 2  楊玉如 2  王瓊熙 2  許自齊 1,2,3

馬偕紀念醫院  1大腸直腸外科  2營養醫療組

3台北醫學大學  外科

本研究的目的為 (1) 評估外科手術抑壓對血漿中麩胺酸及鮭卵酸的改變。(2) 比較早期
灌食對於麩胺酸及鮭卵酸恢復的效果。

接受大腸切除來治療大腸癌的一百四十位患者分為四組。第一組患者手術後禁食六天。

第二、三、四組患者從手術後第二日至第六日分別由鼻胃管給予低渣、高脂肪或含麩胺

酸的配方灌食。第五、六、七組患者則以鼻空腸管由第二日至第六日灌食了上述的三種

配方。所有患者在手術前，手術後第一日及第六日測量了血漿中的麩胺酸及鮭卵酸。手

術後，血漿中的麩胺酸及鮭卵酸在所有的患者均下降。很意外的在禁食組第六天時的血

漿中的麩胺酸及鮭卵酸比手術前的數值來的高。而且在早期灌食的患者，灌食可以部分

恢復血中的麩胺酸及鮭卵酸。

這一研究顯示手術後血漿中的麩胺酸及鮭卵酸會下降，但禁食可能可以動員身體內儲藏

的麩胺酸及鮭卵酸。早期灌食至少可以部分恢復血漿中的麩胺酸及鮭卵酸。

關鍵詞  麩胺酸、鮭卵酸、鼻胃灌食、鼻空腸灌食。


