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INFANTS WITH MATERNAL TOXAEMIA
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GLUCAGON TOLERANCE TESTS

. sy o s

| |
Toxaemia of pregnancy is,considered to be an important!
cause of placental insufficiency and is often associated wi#h
the birth of 'Small-for-date' infants (Cornblath et al., 1964).
Incidences of hypoglycaemia in the infants of toxaemic mothérs
have been demonstrated by Cornblath, Odell and Levin (1959);
Brown and Wallis (1963); Neligan et al. (1963); Chance and f
Bower (1966) and Laron, Mannheimer, Nitzan and Goldmann (19;7).
Hepatic glucose output after administration of glucagon ig i
studied in ten infants with maternal toxaemia both on the fgrst
(within two to three hours after birth) and eighth days of éife.
RESULTS : : .

1. Full=-term infants with maternal toxaemia:

4

i

The results of the mean plasma glucose, inorganic
concentrations before and after glucagon administration on the
first and eighth days have been summarised in Tables 38 and 39

respectively. Net increases in the piasma glucose

concentrations for these two days are shown in Table 40.
Fig. 12a illustrates the behaviour of the above mentioned |
parameters, while 13a represents the changes in the plasma
glucose concentrations on both thése days.

2. Premature infants with maternal toxaemia:

i

The results of the mean concentrations of plasma glucoée;
inorganic phosphorus, potassium, urea ahd TAN, preceding ana

following élucagon administration in the three premature infants

i
H



i
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with maternal toxaemia on the first and eighth days are

’

shown in Tables 41 and 42 respectively. Table 43 represents
|

!

" the net increases in the plasma glucose concentrations,
Fig. 14a demonstrates behaviour of the/above mentioned
parameters while Fig. 15a denotes the changes in the plasma
glucose levels on both these days.

"Representative data as regards the behaviour of the
changes in the plasma glucose and other similar parameters;
after glucagon administratién in ﬁon—symptomatic infants with

!

maternal toxaemia are not available from the literature.
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DISCUSSION:

The infants having maternal toxaemia are relatively mcfe
hypoxic at birth than the corresponding non-toxaemic group..
This increased severity of hypoxia occurs due to theiplacen%al
insufficiency (Holman and Lipsitz, 1966) and may lead to a
more stressful birth, As mentioned previously the mire
stressful birth would result in a somewhat quickey and better
hyperglycaemic response seen on the first day of life after
glucagon administration.

A somewhat enhanced hyperglycaemic response after glucggan

seen on the eighth day of life may be on account of an incr%ase

f
in the neoglucogenetic activity. ;
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‘ TABLE 38.
PLASMA GLUCOSE, INORGANIC PHOSPHORUS, POTASSIUM, UREA AND TOTAL AMINO
ACID NITROGEN CONCENTRATIONS (MEAN) OF THE FULL-TERM INFANTS WITH

MATERNAL, TOXAEMIA ON THE FIRST DAY (within 2 to 3 hours)OF LIFE AFTER
GLUCAGON (30 ng./kg., i.m.) ADMINISTRATION, (PRESENT SERIES)

Basal Minutes after glucagon administration
level 20 40 60 90 120 150

Glucose (mg./100 ml.) :

Range 2%=62 ~ 38_114 65-127 69~149 61-128 55=~126 3#~95
No. 5 5 5 5 5 5 f
Inorganic phosphorus (mg./100 ml,) 5
Mean 5.96 574 5.58 5.64 5446 5432 ﬂ592
Range 5.0- 448~ 449~ 4 ,8= 4o 443 4l 3=
6.9 6+4 641 - 644 549 5.8 (o2
No. 5 5 5 5 5 5 - 5
Potassium (mEq/I. ) :
Mean 565 5.28 5.02 5,06 5.00 4,98 5¢16
Range 4 o 6o 444~ 441 441 39— 3 o B~ 4;00--
6.‘9 601 601 604 604 600 6.5
Noe 5 5 5 5 5 5 5
Urea (mg./100 ml.) .
Mean 274 30.8 3144 3242 34,0 3346 3446
Range 16=43  17-47 20=45 17-45 20~-46 1947 22-47
No. 5 5 5 5 5 ' 5 5
Total amino acid nitrogen (mg./100 ml.) |
Mean 4,66 3 34 3.76 3450 3.34 2.74 2.08
Range 4.0= 2e4~- 34 0= 04— 242 1e4~ 1o 6=
506 401 404 405 4.5 309 2',06
No. 5 5 5 5 5 5 '
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TABLE 39,

PLASMA GLUCOSE, INORGANIC PHOSPHORUS, POTASSIUM, UREA AND TOTAL AMINO
ACID NITROGEN CONCENTRATIONS (MEANS OF THE FULL~TERM INFANTS WITH
MATERNAL TOXABEMIA ON THE EIGHTH DAY OF LIFE AFTER GLUCAGON
(30 pg./kg., i.m,) ADMINISTRATPION, (PRESENT SERIES)

Basadl Minutes after glucagon administration
level 20 40 60 90 120 150

Glucose (mg./100 ml.) '
Mean 71.2 114,7 124.2 126,5 117.2 100,2 8365

Range 48-106 92-154 83-162 63=176 42-1562 47-138  48-107

No. 4 4 4 4 4 4 4

Inorganic phogphorus (mg./100 ml.) |

Mean 5095 5054 5422 5.27 5042 5045 5,57
Range 4o~ 34 248 BeHm Ze T~ 3 e 8 3%0 e
. TeT 7.7 763 7.0 Te5 7.0 1o 0
Noe 4 4 4 4 4 4 4
Potassium (mEq/T. )
Mean 4,10 3047 30,17 3650 347 3.47 3,83
Range  3.5= Be3= 269 249~ 2,7 259= 36 O
560 3@8 3@6 4«1 404 404 ' 4b6
No. 4 4 4 4 4 4 4
Urea (mg./100 ml,) ‘ |
Mean 19@2 2097 23@5 2500 2450 , 2407 26.0
Range 11-25  14-25 15~31 15~33 15=33 ' 17-33 -  20-33
No, 4 4 4 4 4 4 4
Total amino acid nitrogen (mg./100 ml.) x
Mean 30712 2,20 1.47 2,07 2632 2,17 2,05
Range 2,7-  1.%= 1.0~ 1,2 1,9- {8 1,2~
4’04 354 201 353‘ 305 207 392
Noe 4 4 4 4 4 4
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TABLE 40,

INCREASE IN PLASMA GLUGOSE GONGENTRATIONS (mg./100 ml,) OF THE

FULL-TERM INFANTS WITH MATERNAL TOXAEMIA ON THE FIRST

(within 2 to % hours) AND EIGHTH DAY OF LIFE AFTER(30 1g./kSe, i.m.)
ADMINISTRATION. (PRESENT SERIES)

Basal Minutes after glucagon ggministration
level 20 40 60 Q0 120 150

First day (within 2 te 3 hours)

Mean 42,2 3066 54.6 62,6 5262 3868 20,0
Range  23~62 12-57 27-82  46~-104  28-83 3=81 ~11 to 38
No. 5 5 5 5 . 5 5 5
Eighth day

Mean 71.2 435 53.0 5543 46,0 29,0 12,3

Range  78-106 36-48 3562 1572 -6 1068 =1 t0o50 =8 to 45
Noo 4 4 4 4 4 4 4
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TABLE 441.

PLASMA GLUCOSE, INORGANIC PHOSPHORUS, POTASSIUM, UREA AND TOTAL AMINO

ACID NITROGEN CONCENTRATIONS (MEAN) OF THE PREMATURE INFANTS WITH

MATERNAL TOXAEMIA ON THE FIRST DAY (within 2 to 3 hours)OF LIFE AFTER
GLUCAGON (30 mg./kg., i.m.,) ADMINISTRATION, (FRESENT SERIES)

Basal Minutes after glucagon administration
level 20 40 60 90 120 ‘ 150

Glucose (mg./100 ml,) ‘ .
Mean 43,7 6743 83,0 96,0 89,7 770 T1e7

Range  35-55 48-95 66=-115 85~114 80~100 70-85 63-79

No. 3 3 3 3 3 3 3

Inorganic gﬁosphorus (mge /100 ml, ) ’ ,

5.8 | 540 5420 5440
Range 5035~ 446 406“ 5.0 5 O 5¢0= 5 0=
6.5 56 5.4 546 5.8 5.4
No. 3 3 3 3 3 2] 3
Potassium (mEq/T. ) .
Mean 5.60 5450 5430 4.97 5.00 5.03 5617
Range 5¢3- 5e2= Sel= 44~ 4,4=  4,5- 4.5-
6.0 . 6.0 5.8 5¢6 5.6 5.8 6.0
No. 3 3 3 3 3 3 3
Urea (mg./100 ml,) ; ?
Mean 2003 21,0’ 2203 2207 2543 24,3 24.3
Range 12=31 12-32 12=33 -~ 12=33 15«36 14~33% C16=31
No. 3 3 3 5 3 .3 3
Total amino acid nitrogen (mg./190 ml,)
Mean 5407 4427 4.43% T 3.87 353 3.00 2,87
Range 500"‘ 402"’ 306"‘ 301"" 303"" 202“" 202"‘
645 4e4 5.7 - 4.8 367 345 346
Nos 3 3 3 3 3 3 3
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TABLE 42,
PLASMA GLUCOSE, INORGANIC PHOSPHORUS POTASSIUM, UREA AND TOTAL AMINO
ACID NITROGEN CONCENTRATIONS (MEANS OF THE PREMATURE INFANTS WITH

MATERNAL TOXAEMIA ON THE EIGHTH DAY OF LIFE AFTER GLUCAGON. '
(30 nge/kg., i.ms) ADMINISTRATION, (PRESENT SERIES)

. Basal Minutes after glucagon administration.
level 20 40 60 a0 120 150

Glucose (mg./100 ml.)

VMean 62,0 91.7 9443 8247 7043 65.7 6147
Range 53~73 83~110 80-109  67-95 50-81 53=T75 53=T1

No. 3 3 3 3 3 3 3

Inorganic phosphorus (mg./100 ml.)

Mean 4463 3.5 3,40 4,00 . 4,00 4,40 4,20
Range o3~ 2¢1= 2 ¢ 3o ¢ T 269 305m Ble Hee
5¢6 4.8 4,6 5¢4 54 56 566
No. 3 3 3 3 3 3 3
Potassium (mBq/L, ) T ,
Mean 3453 3420 2.93 2.93 2,70 3,20 327
Range 24 bm 2elme 260 1.8= 240w 245 246~
4.0 349 3¢5 3e7 363 346 3T
No. 3 3 3 3 3 3 3
Urea (mg./100 ml,) ?
Mean 34,0 3447 3547 37.0 3643 373 39,0
Range 17=50 20~59 22-60 22=65 21=63% 22=68 22=~T0
No. 3 3 3 3 3 3 3
Total amino acid nitrogen (mg./100 ml.)
Mean 3. 70 3040 2087 2.50 2.47 2457 2057
Range B 2o 2e8~ 240 Do 2 2e2= -~ 2ol
6.4 4.1 2.9 2.8 2.6 2.9 2.9
Noe 3 3 3 3 3 3 3
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INCREASE IN PLASMA GLUCOSE CONCENTRATIONS (mg./100 ml.) OF THE
PREMATURE INFANTS WITH MATERNAL TOXAEMIA ON THE FIRST
(within 2 to 3 hours) AND EIGHTH DAY OF LIFE AFTER :
GLUCAGON (30 uge/kg., i.m.) ADMINISTRATION, (PRESENT SERIES)

Basal Minutes after glucagon administration
level 20 40 0 90 120 150

First day (with 2 to 3 hours)
Mean 43,7 23,6 39.3

Range 35-55  13-~40 2560 -

No, 3 3 3
Eighth dax
Mean 62 29,7 3243 .

Range 53-73 10-50 21-49
No. 3 3 3

5243

48-59

3

20,7
13-35
3z

46,0 33,3 28,0
3954  21=50 18-44
3 3 3 ’
8.3 3,7  -0.33

-% to 20 0= -2 to 1
3 .3 T3
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- PLASMA GLUO OSE, INORGANIG PHOSPHORUS POTASSIUM,
:.’UREA AND TOTAT,. AMINO: ACIZD NITROGE‘N comommmmoms (IEAx) -
- OF TEE FULL-—TERM mmms WITH MATERNAL TOXAEMIA oN THE
FIRST (A A) AND EIGHTH (A-.. A) DAY OF LIFE AFTER -
;GI;UOAGON ( 3o~ pg /kg.,, 1.m.) ADMINISTRATIGN. |
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.. FLOURE 12b, .

: PLASMA GLUC os:m INORGANIC PHOSPHORUS AND

- POTASSIUM CONCENTRATIONS (ME}AN) OF ‘.I.‘HE FULL- TERM
j‘mmms WITH MATERNAL TOXAEMIA ON THE SECONZD (A ‘A)
. "'“AN‘.D EIGHTH (A A) DAY OF LIFE AFTER GI.UCOSE '
(c 5. G/kg., oral) ADMINISTRATION.
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FIGURE . 13a. . -

INCREASE II\T PLASMA GLUCOSE OONCENTRATIONS

“(Amg / 1@0 ml., ) OF TEE FULL-TERM -INFANTS WITH MATERNAL

"\“FTOXA_uMIA O THE FIRST (A ..A). AND BTCHTE (4-.....4).

‘DAY OF LIFE AFTER GLUGAGON ( 3@ }J_g /kg.’~ 1.m.)
‘ "ADMINISTRATION. BRI ‘

i
4.
Wi

L fleuaﬁ_ 1 3.

S INCREASE IN PILASMA GLUCOSE CONCENTRATIONS

T Amg /1oo ml.) 033' THE FULL- TERM INFANTS WITH MATERNAL

"TOXAEMIA ON THE SECOND (A ...... A) AND EIGHTH A.. A)

DAY OF LIFE AFTER GLUCOSE (2 5 G /kg.,' oral)

ADMINISTRATION.. e '
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S FIGﬁRE‘ 14aé

PLASMA GLUCOSE," INORGANIC PHOSPHORUS, POTASSIUM, 'UREA
AND TOTAL AMINO ACID NITROGEN ‘CONCENTRATIONS (MEAN)OF
“.’L‘HE PREMATURE INFANTS WITH MATERNATL, TOXAEMIA ON THE
FIRST (W:.......W) AND EIGH‘I‘H (Q@:......Q) DAY OF LIFE
- AfTER .GLUCAGON (30 pg./kg‘. ’ ieme ) ADMIN?ISTRATION.

‘FIGURE 14bs -
' - PLASMA GLUCOSE,; INORGANIO PHOSPHORUS AND POTASSIUM
- CONCENTRATTONS (MEAN) OF THE PBEMATURE INFANTS WITH
MATERNAL ‘.EOXAEMIA ON THE SECOND - (m- w) AND
| BIGHTH (Q--+-- ) DAY OF:LIFE AFTER GLUCOSE -
(245 G/kg., oral) ADMINISTRATION. '
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FIGURE, 15a.

INCREASE TN PLASMA GiUCOSE CéNGENTRATiONS
(- mg. /100 ml.) oy THE PREMATURE TNFANTS WITH MATERNAT
TOXABMTA ON. THE FIRST (W.....N) AND.FIGHTH ([....0)
DAY OF LIFE AFTER,GLUGAGONH( 30~gg./kg., .m.)ADMINISTRATION.

. FIGURE 15b.

INCREASE IN PLASMA GLUCOSE, CONCENTRATIONS o
(A mg. /100 ml ). OF THE PREMATURE INFANTS WITH MATERNAL P

POXAEMIA ON THE SECOND (l ®) AND BIGHTH (... -.0)

DAY OF LIFE AFTER GLUCOSE (2.5 G/kg.,oral)ADMINISTRATIOH.
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QEUCOSE TOLERANCE TESTS . |

I3

-

\To assess the rate of glucosé diséppearance in the
infaﬁts, who suffered intra—uterine malnourishment due to
placental insufficiency, glucoge tolerance tests were barried
out in the same infants on the second and eighth days of life.
RESULTS ¢ J

1. Full~term infants with maternal toxaemia:

Tables 44 and 45 represent the behaviour of the plasma -
glucose, phosphorus and potassium concentrations on second and
e;ghth day respectively, @hile Table 46 depicts the changeé in
the net increases of the plasma glucose levels on both tﬁeée
days after oral glucose administration. Fig. 12b illustrates ’
. the trends of the above mentioned parameters. The behaviour
of the net increaseé in the plasma glucose concentrations a?e
demonstrated in Fig. 13b.

é. Premature infants with maternal toxaemia:

Tables 47 and 48 shoﬁ the results of the mean plaéma
glucose, inorganic phosphorus and potassium concentrationé‘
after oral glucose administration on the second and eighth'
day respectively. Table 49 depicts the net increases in the
plasma:glucose concentrations on both these dayse. . Eﬁg. 14v
illustrates the behaviour of the above mentioned parameters
while the Fig. 15b demonstrates the net increases in the s

plasma glucose concentrations after an oral glucose load.
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Representative data as regards the behaviour of the f
changes in the plasma glucose and other similar parameters
after glucose administration in non-symptomatic infants

with maternal toxaemia are not available from the literature.
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DISCUSSiON:

Changes in the rate of glucose disappearance‘seen on tﬁe
second day of life in the infants having maternal toxaemia .
are suggestive of deficient insulin felease mechanism, The
subsequent improvement in the glucose disappearance rate seen
on the eighth day of life in the same infants is remarkable,
Howfar these changes are related to maternal toxaemia is

difficult to evaluate.
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TABLE 44.
|

PLASMA GLUCOSE, INORGANIC PHOSPHORUS AND POTASSIUM CONCENTRATIONS

(MEAN) OF THE FULL-TERM INFANTS WITH MATERNAL TOXAEMIA ON THE

SECOND DAY OF LIFE AFTER GLUCOSE (2.5 G/kg., oral JADMINISTRATION,
i (PRESENT SERIES)

Basal Minutes after glucose administration.
level 30 60 90 120 150

Glucose (mg./100 ml,) '
Mean 45.4 147.4 182.6 169.8 138.8 105,.6

Range 28-62 94-190  156-228 119-277 63-269 ' 60~228

No. 5 5 .5 5 5 5

Inorganic phosphorus (mg./100 ml.) , :
Mean - 6.96 6.64 6.62 6.34- 6.25

6.14
Range 505= 5e3= 505~ S5t~ 5e2m 5 ¢ 3
Te9 Te8 Te6 Te3 Te3 Tatl
No. 5 5 5 5 5 5
Potassium (mEq/TL.)
Mean ‘ 500 4,74 4432 4,12 4412 4436
Range 445~ 3 e 8 305~ S04 3¢ O 306"'
, 6,0 6.0 509 56 5¢4 53
No. 5 5 5 5 5 5
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TABLE 45,

1
PLASMA GLUCOSE, INORGANIC PHOSPHORUS AND POTASSIUM CONCENTRATIONS
(MEAN) OF THE FULL-TERM INFANTS WITH MATERNAL TOXAEMIA ON THE
EIGHTH DAY OF LIFE AFTER GLUCOSE (2.5 G/kg., oral) ADMINISTRATION,
‘ (PRESENT SERIES)

Basal __Minutes after glucoese administration
level 30 60 90 120 150

Glucose (mg./100 ml.)

lean 735 . 101.5  126.0  128.5  102.5 7542
Range 48-107 TO=117 118~-134 98-146 57-127 52~123
Noe 4 4 4 4 4 4
Inorganic phosphorus (mg./100 ml,)
Mean He57 5630 5630 5430 5.17 545
Range 34 Qe 4 ¢ O 3ol 3 5~ 348~ 3.9-
’ 7.0 6.7 608 6‘8 6.8 6.8|

No. 4 4 4 4 4 4
Potassium (mEq/L. ) :

Mean 3483 3453 304’5 3620 3.30 3435
Range 30 O,"' 3. O 3; Ore 20 paad 20 9"‘ 298“"

4,6 4.6 4.6 %48 4,6 4,6

No. 4 4 4 4 4 4
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INCREASE IN THE PLASMA GLUCOSE CONCENTRATIONS (mg./100 ml, )OF THE
FULL-TERM INFANTS WITH MATERNAL TOXAEMIA ON THE SECOND AND EIGHTH
DAY OF LIFE AFTER GLUCOSE (2.5 G/kg.

(PRESENT SERIES

S oral) ADMINISTRATION,

Basal -

Minutes after glucose administratiom

level 30 60 90 120 TSO

Second day .

Mean 4544 102,0  137.2°  124.4.  93.4 60s2
Range 28-62 47152 117=176 81-225 25=217 19-176
Noe 5 5 5 5, 5 5
Eighth day . i
Mean 7345 28,0 5245 5540 29,0 175 !
Range 48-107 640 35-70 31-80 -10 to 64 =1 to 27
Noe 4 4 4 4 4 4
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TABLE 47.

PLASMA GLUCOSE, INORGANIC PHOSPHORUS AND POTASSIUM CONCENTRATIONS

" (MBEAN) OF THE PREMATURE INFANTS WITH MATERNAL TOXAEMIA ON THE

SECOND DAY OF LIFE AFTER GLUCOSE (2.5 G/kg., oral) ADMINISTRATION,
(PRESENT SERIES) )

Basal Minutes after glucose adminigstration.
level 20 60 90 120 150

Glucose (mg./100 ml,)

Mean 42,3 - 114.7 160.3 . 171.3 153.0 117.0
Range 38-46 104~136 143-186 146-200 150-157 106-123

No. 3 3 3 3 3 3

Inorganic phosphorus (mg./100 ml.)

Mean 6.47 6443 6.20 5463 507 3
Range 50:8" . 508" 501" 409"‘ 4-05- 4\'37‘
TeT 7.8 TeT 6.2 662 642
No. 3 3 3 3 3 3
Potassium (mEq/L. ) \
Mean 4,90 4,66 4,57 4,37 3493 4,07
Range 4o7= 44— 4,0- Be6= 54 8= S8
51 4.8 4,7 52 4.1 443
No. 3 3 3 3 3 3
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TABLE 48,

« |
PEASMA GLUCOSE, INORGANIC PHOSPHORUS AND POTASSIUM GONCENTRATIONS
(MEAN) OF THE PREMATURE INFANTS WITH MATERNAL TOXAEMIA ON THE
EIGHTH DAY OF LIFE APTER GLUCOSE (2.5 G/kg., oral) ADMINISTRATION.
(PRESENT SERIES) :

Basal Minutes after glucose administration
level 50 60 90 120 150
Glucose (mge/100 ml,) ol .
Mean 6147 92,7 129,0 13043 101.0 82.7
Range 53-T1 68-114 93-168 119~152 87-~116 66~99
No. .3 3 3 3 3 3

Tnorganic phosphorus (mg./100 ml.) o

Mean 4,20 3487 3483 3,90 3.90 4,03
Range T el 1% B 3¢ 2= Bel= S 3~
5.6 ! 5.2 502 502 502 503;

No. 3 ) 3 3 3 3 3

Potassium (mEg/T. )

Mean 3627 3021 2,90 2.90 2.83 2.87
R&nge 2.6"’ \2.7“" 2.2"’ 2.0"‘ B 1.7“‘ 1.8""

a7 37 363 3.5 3¢5 345
No. 5 3 3 3 3 3
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PABLE 49, ' |

INCREASE IN THE PLASMA GLUCOSE CONGENTRATIONS (mg./100 ml.)OF THE

PREMATURE INFANTS WITH MATERNAL TOXAEMIA ON THE SECOND AND EIGHTH

DAY OF LIFE AFIER GLUCOSE (2.5 G/kg. oral) ADUINISIRATION.
(PRESENT SERIES)

Basal Minutes after glucose administration
level 30 60 90 120 150
Secén;dﬂ day - ‘
Mean 42,3 T2.4 118.0 129,0 110.7 T4eT
Range 3846 61-90 100~148 105-162 , 104-119  68-80
No. 3 3 3 3 3 3 .
Eighth day " ‘ {
Mean 6147 31,0 673 6846 39,3 . 21,0 .
Range . 53~T1 1543 40-97 59-~81 2955 -5 to 38

No. - 3 3 3 3 3 3
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GENERAL COMMENTS §

The blood glucose concentration in the foetus, is ~
usually lower than, and fluctuates with the maternal level
(Dawes, 1968).

Within a few hours after birth, the plasma glucose level
falls jo about 45 mg./100 ml, in the full-term normal infants,
while still lower levels are observed in the premature and |
low birth weight infants. The fasting plasma glucose 1eve1:
usually begins to rise by the thifd day and attaihs an adul;
pattern after about a week's interval. However,ssimilar i
trends are not observed in the premature and low birth weight
infants and levels significantly lower than the normal group,
are seen even after a week's intérval. It seems that infants,
of these groups take a 1onger time to attain the adult
pattern in comparison to the normal infants, Infants of
toxaemic mothers may have some sort of a preferential
mechanism and the results of the presen% series reveal thaﬁ
the normal homeostasis is achieved by them in about a week's
time. :

In spite of a large variation in the hyperglycaemic
response to the glucagon dose in the individual infant, the
respective group\of the infants reflected an adequate glycbgen
stores on the first day of life., This hyperglycaemic response
can roughly be attributed to the hepatic glycégen stores,

since the contribution of the glucose by gluconeogenetic

pathway may be assumed to be the least, in view of the
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underdevelopments of the gluconeogenetic enzymes as reported
by Shelley (1969), The glycogen stores seem 10 Ee readily |
available, |

On the eighth day, the hyperglycaemic résponse after
glucagon, gives an impression of an augmented hepatic glucose
outputs. However, the gluconeogenetic activity could be
variable and may be lower in the premature and low birth ‘
weight infants. Thus in the presence of available hepatic
glucose output and presumably the hepatic glycogen stores,
low fasting plasma glucose concentration in the newborn lnfant
does not favour a prlmary importance of the hepatic glycogen
stores in maintaining the circulating glucose concentration,
During the early neonatal period, the physiological factoré
affeculng removal of the blood glucose from the circulation,
1nclude the abilities of various organs to utilize glucose
either- -dependent or independent of insulin action., 4
decreased rate of glucose disaﬁpearance on the second and its
improvement on the eighth day speak in favour of a slow an& a
gradual improvement of the insulin releasing mechanism on the
. subsequent days. However, the rate of glucose uptake by tﬁe
organs independent of insulin act;on cannot be understimated.
Propértionately larger brain as a substantial glucose
consumer and a relatively smaller liver as é[pfincipal
glucose supplier may lead to a reasonly lower blood glucose

concentration (Cornblath et al., 1963),
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It is interesting to note that the infants having their!
birth weight lower than the average normal limit (2500 G)
'shown, a considerable divergence in the rate of glﬁcosg
disappearance both on the second and eighth days. The rates
6f glucose disappearancemon both these days in the Premature
infants are considerably lower than thosg observed, in the
group of low birth weighf infants. There is only a siight
improvement in the glucose disappearanée rate on the eighth
day in the premature infants, while that in the low birth
weiéht infants is nearer to that of the normal full-tefm ;
infants. Thus the differentiation between the two groups ié
highly justified and the utility of these observations mighf
be helpful in the rational management of the calorie intake
of such infants,

The rate of glucose disappearance seems to be related to
the insulin concentration released by the pancreas. Insulin
is present in the human pancreas as early as thé thirteen
week of gestation (Adam, Teramo, Raiha, Gitlin and Schwarté,
1969). In utero, the foetuslis supplied glucose and other
metabolites via placenta. In normal mothers, the blood
glucose concentration invariably varies within a narrow range
and thus foetal pancreas is not exposed to the adequate
hyperglycaemic stimulatiom: (Bowie et al., 1963). This state
seems to be continued even after birth. Thus after delivery

The newborn infant may be relatively deficient in its insulin

outpute During this period an exogenous glucose load is
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removed slowly until insulin output and hepatic control are
restored. If has been generally agreed that the slow rate
of glucose disappearance is a reflection of aﬁ inadeguate '
insulin output. _

The normael infant is able to deal with the giucose load
more readily if stimulated by a priming dose (Isles et al.,
(1968), This condition has been compared to the infant of a
diabetic mother, who has received multiple priming loads during
the period of\gestation. Hyperinsulinism of the infant of the
diabetic mother is the result of hyperglycaemia of the mothgr
which had stimulated the islets of the foetal pancreas '
(Isles et al., 1968). » |

The low initial insulin activity (Pildes et al., 1969)?
the inadequate insulin output after intravenous glucose
administration (Baird and Farquhar, 1962; Bowie et al., 1963%),
the late insulin release after an oral glucose load (Pildes
et al., 1969) and the results of the oral glucose tolerance§
tests of:the present series give an impression that the !
insulin release mechanism in the infants of non-diabetic
mothers is not as efficient as that of an adult or an older
child, ‘This also seems t0 be true in most of the premature;
low birth weight and toxaemic mothers' infants, However, iﬁ
few of the unhappy incidences of hypoglycaemia the cause has
been attributed to an abnormal or inordinately sensitive
insulin release mechanism (Cornblath et al., 1964; Schiff and

Lowy, 1968; Le Dune, 1972a). Tolbutamide load tests in sgch
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cases showed a lowering of the plasma‘élucose concentration
and thus suggested of an incordinate insulin release mechanism
(Cornblath et al., 1964), TLe Dune (1972a) studied intravenous
glucose tdlerance and ﬁlasma insulin activities in
hypoglycaemic and non-hypoglycaemic small-for-date infants,.

He found an increased rate of glucose disappearance (KG) in
all the cases of hypoglycaemia but was not able to correlate
this with the insulin concentration in thg peripheral. plasma
except in a few cases. However, insulin concentration in the
‘peripheral plasma sample does not reflect truely the
pancreatic activity (Gentz et al., 1969), The determination
of pancreatic vein plasma insulin may give a better idea abbut
the pancreatic respbase.

It would be evident from the above discussion that the:
glycogen stores:in the neonatal infant are fairly adéquate.
Furthermore, the insulin release mechanism although active is
more or less deficient during the early postnatal days. Th?s
is more marked in the premature infants. However, this |
appears to be counteracted by a larger size of brain in thq
normal and low birth Weigﬁt ﬁewborn infants as compared to -
the &dults which demands more glucose for its metabolic
activities. Howfar the liver would be able to cope up with,
this increaseﬁ demana depends upon its ability to mobilize
glycogen stores and its effiﬁacy of neoglucogenetic activity.

Recently attention has been focussed to the importance of the

ratio of insulin: glucagon (I/G) for maintaining an
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efficient glucose homeostasis (Unger, 1971). 4An exogenously
adminisf%red dose of glucagon is capable of produciﬁg an
adequate hyperglycaemic response in the neonatal infant,
which is quicker by the eighth day, thus reflecting active
glycogenolytic and neoglucogenetic processes - the later
showing an improvement by the eighth day. This is also
supplemented by the changes observed in the TAN and urea
concentrations in the presént geries, However, whether the
insulin: glucagon ratio in the neonatal infant is adequate
to maintain a normoglycaemic status is difficult to assess in
absence of any available data on these important parameters%
for glucose homeostasis. Simultaneous determinations of
glucagon and insulin levels on the pancreatic vein plasma
samples during the early postnatal days would be very helpful

to'throw further light on this ambiguous problem.



