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=ABSTRACT=

The blood components of diabetic patients who visited S~ hospital in seoul from January
1982 to June 1983 were compared with the reference levels. Hemoglobin and hematocrit
levels of diabetic patients were significantly lower than the reference. The diabetic pat-
ients showed 2-3 ftimes higher levels of fasting blood glucose and postprandial —2
hours blood sugar. Levels of blood urine nitrogen and creatine were also significantly high
er in the diabetes mellitus and the levels of potassium, sodium and chlorine showed no
differences although these were decreased gradually in older patients. Lower serum calci-
um levels were seen in the diabetic patients and this change was more significant at the
ages higher than 40.

The effect of an active vitamin D on serum~Ca level in diabetic patients was studied in
comparison to that of non— diabetic persons. The serum calcium levels were slightly in-
creased'in control and insulin— dependent diabetic patients after a week—intake of 1,000my
calcium a day, while the intake of 1,25—dihydroxycholecalciferol {1,000 IU per day) did not
increase the serum calcium levels of these groups. Insulin—independent diabetic patients
showed the rather lower serum calcium levels after a week— intake of 1,000mg calcium per

day. However, the levels were increased after 2-weeks intake of the calcium and a week—in-
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take of the active vitamin D(1,000 IU/day). This effect of vitamin D was seen in the groups
with lower intake of calcium({500my/day) but not in the groups with 1,000 mg calcium in-

take a day.
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A% insulinZule] 3% Frbe Apdo] AHA QL
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immunoreactive insulin®| 2u|7} ®imP i skl ek

wRE AEY AZRLE AR ABAR & Ca
9 wA4Ael WATYS BA} YL BT Schen:
eider 9} Schedl® & alloxan ¢ 2 ERKES FEAI7A
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Vitamin D& Ca-F<ol EiE Hoidted 53] act-
ive metabolite form ¢} 3l1}4] 1,25 - dihydroxychole-
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o pRALAE 1,25-(0H), Do ¥4 fralEd
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2) WRHE

(1) BERMA &S Ak M SHHE SALY

S Az} 3095 9] e Hemoglobin (Hb), Hem-
atocrit (Ht ), Fasting Blood Sugar (FBS), Postpra-
ndial -2 hours Blood Sugar(pp-2hrs BS), Urea-
N, Creatine, Na, K, Cl @ Ca 343z E HAlql T
F2)9} vl wsh] skl t- AL s o)

(2) Cad 25
EReER 30%E 3oz S F A4k
107 -% normal (28~594) ) Fo & 3}3, ¥R &

% % 1092 &gREEn 44)5h= insulin-indepen-

dent 7 (38~ 644]), 10%-& &iHEE Y insulin
kS 7 3 insulin - dependent F (36 -754) o©. 2
vHre] AdAlslgel Al T 2TelA BREAE A 1Y
AFE A 7 A 7Rl = Ca 1,000 m( 2EHS £3FCa
500 mg+Ca - lactate & £3 Ca 500mg) & Fo3}t3, A
QA okl ZHERF (94l 8:30~9:30) mEKE ®
Istel M 978 59 ZIEes 293, Cal Phos
sphorus 3|5 MlsEshy, = A% 27 AP E B
ST, Al & A% 594 e A B Foz
sl Eog Al 8 Ul iel AUYATR] AFole Ca
500 m( £ EHE 5 Ca 500m) & F5F5ted A - Ca 4
FToz slgiL, B Fol= Ca 1,000m (2EES 53
Ca 500m5+ Ca - lactate & %3} Ca 500 m) & ZFs}ed
A4 CadlFlro = slgich A15AA o}x) Zxhgtel
Mm-S b4 A4 sk e
Ca-lactate & 53t Ca 500my-2 Ca - lactate ( CH,
CH(OH) COO, + Ca™ 5H,0) 5447g-¢ A s}ed
capsule 9712 HAlsle] o}al, HA, AW 3] 1+
ol Taelgdch

(3) Vitamin D -Fof

Normal i, insulin - independent?, =22 % insu-
lin -dependent¥ A F EToA HHEME A8
e 14Y% 742] vitamin D2] active metabolite
formel 125-(0OH),D,% 72 1,000IU4 3= |

F93t9eh 1,25-(OH ), Dy = n]2 Winthrop A}
01]4 A A=) = Hytakerol capsules—% o] g3ty o,
Hytakerol 1 capsule & 1,25-(OH ):D; & 0.123mg

(15,000IU) & g5k glvh Hytakerol 1 capsule o)
HAFE 4ol 3.0mle] Al 7h=) 3481, o] € 0.2
m® F|5lo] 15702] Ca- lactate capsuleo] Yol 3}
capsule d 1,000IU 7} = 5= 3}gc}

(4) Mk K5 HE

A e BE HHE A uYd ol g
(08:30~09:30 ) dMd 8w HIESte] Ca, P
% FBS & BEIESHE oX] A4 247 & ((11: 00~
12:00)ol A H 4 mS REE pp-2hrs BS B
IESh AT 2 ESREN A 8 A okl el
Al 2A7kF, TE|3 A 1545 o}R) spargel 4
A 247 FolE AL HEoE dbE AAEY @
=l iyl A Ca2 O - Cresolphthalein Complexo-
ne ¥, phoshorus Fiske and Subbarow®, FBS,
pPp-2hrs BS+ O-Toluidiney 0.2 #4fslgom o]
= S oA FAHoR AFIE g Wy Se)
SICE

BR % EE

1) HR% BEY Mmikss

(1) RS BAEME ¥ fEBHR

AR 3094] F B 1746 (563% ), HF=
135¢(43.7% )2 B9 vl 13: 124 uxlsl o
Zraeh ok A vebker, o] pAe F57 9
133: 1, w59 14: 13 H%3lgm, I 99
23:1 x¥rie ygioh(Table 1). @5 SFEs Ta-
ble 1e4 2& nie} 7ol 607} 324% 2 744
gtow, 500, 40w, 70w, 30t]e] Folgla 20w 2k
80e) 7} 7ha whgror, 80 %c]Ato] 40u]o]Bel wbuis]
£ Aoz Yyl o] g2, o 50u, 60t,

Table 1. Age and sex distribution of diabetic
patients

Age(yrs) Male ( %) Female( %) Total( %)

20-29 2( Ll) 2( 15) 4(13)
30 - 39 13( 7.5) 9(67) 22(71)
40 - 49 42(241) 23(170 ) 65 (210 )
50 - 59 49 (28.2) 42(31.1) 91 (29.4)
60 - 69 53 (30.5) 47(348) 100 (32.4 )
70- 79 41( 80) 10(74) 24(78)
Over8  1( 0.6) 2(15) 3(10)

Total 174 (56.3) 135(43.7 ) 309 (100.0)
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9 oz WEF vl v o] F BT 86%04
o] 40%] o] Fo] vpeh}x giglth

BERR MRENE & B4AHEE insulin -independ-
ent 342}7} 421%, insulin -dependent 2=} 57.99
= vepte

REMRIL Table 2 )4 wE uish o] 5 1
£l BEFE k8%, 14 L7 437%2 g3s
i &89 RudAE s5uolde] 37.2%71F Wl
viettsi o}

(2) MRS SHF(E

@ Hemoglobin ¥ Hematocrit {§

% HbyE+ Table 30 ehd vle} o] #:7)
= 39 BFEA FA4] 14~ 16gm/dl Qo] s 3
RIF B#S -9 74~ 187 gm/dl (%7 129+ 2.8
gm/dl) 24 wi-9 wgrew (p0.05), LFRPIA A

Table 2. Duration of the illness and age distribution

R R

A9le 12~Ugm/dlolo]l FERAE BES A 64 ~
16.7gm/dl (3 12.7 ++ 20gm/dl) & 27} L2 AFS
2R (pC01). o] BRKCE A ARE Y%
BETRY 7148 HAeletx F54 BT A+
21 4}~ 394 8] 3727} 13.6 + 2.0gm/dl, 404j~594]
7} 12.9 + 2.6gm/dl, 604 Ll o] 127 + 3.6gm/dl =
=5 AR5 §3 Aolsh ARem, KT A 21
A~ 39418 BT} 128+ 23gm/dls  wgto)
EHAT FRY AlE Qe Aoz e =5
Fo #F B5 4o} o Zto] we} hemoglobin
27} adhe d4E 2y

Table 32] hematocrit{@E ¥.u Y3lFolA FH
AL 40~48%<d u|3] BERK BEY A-¢ 18~61
% (& 388277 %)= WA Wokew (p0.05),
2E Ayl EEAS #AT 2R} Slgld &F

o

3

uration(yrs) | under 1 1 ~2 2 ~3 3~ 4 4~ 5 over 5
Age(yrs) sex M F M F M F M F M F M F
20 ~ 29 1 1 1 1
30 ~39 5 3 2 3 4 1 2 1 1
40 ~ 49 23 10 3 1 2 2 1 1 11 10
50 ~ 59 17 14 1 5 6 1 3 3 2 19 17
60 ~ 69 11 17 3 4 2 2 5 3 2 29 19
70 ~79 3 4 5 1 2 1 5 3
over 80 1 1 1 .
Total 61 49 14 16 11 5 15 7 8 7 65 51
Total{ %) 110(35.6 ) 30 (9.7) 16(52 ) 22(7.1) 15(4.9) 116 (375 )
Table 3. Hemoglobin and hematocrit levels of diabetic patients
Hemoglobin, gm /dl Hematocrit, %
Age (yrs.) :
Male Female Male Female
20— 39 105-16.3(12) 10.1~16.7(9) 28—49(12)" 30— 49(9)
40—~59 7.4—18.6(68)* 6.9~ 15.3(48) 18-52(66)* 21— 46(48)"
Over 60 7.4-18.7(55)" 6.4—16.3 (43) 19— 61(52)* 19—48(43)*
Total 7.4—18.7(135) 6.4—16.7(100) 18— 61 (130)* 19— 49(100)*
Reference* 14—16 12—-14 4048 36— 45
( ) Number of patients
* Significantly different from that of reference at p {0.05
+ The value of normal adults
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~%nd 2219 gel4E 23 2 ¥F-Ca T 5o Wd 1,25— Dehydroxycholecalciferol o] Fo i

Bl A EFAL 36~45%, fERMFT BE A% 19~
49% (HT 37.7+ 64%)RA A4 FystA] Fe &
Evetllen (p<0.05), 404] ool A Agat HE
3 A1) E MR 204 ~394 L 2 Aol G A
o2 ey

© =Mk mMEHE(FBS) R &% 260 ifugEE (pp—
2hrs BS)

Table 464 n3i= uie}l o] Hir EHA FBSEE
75~100mg % <1vl =)a] PERIK BEFH A 40~790
mg% (3T 2585+ 145.3mpe) 2 F3uir} Egkow] (p
<0.05), ol Aol BT A3 gL ol&
glucose &) 1 H el Al A e T gny  wE
Table 56l A B = ulo} zro| ZxfERs miHES =43l
2746 % 141~200mg % 7} 27.7 % 2 7} vkakw, 300
mg % O AE 245 %} AR seh olag
HED o 50, 3 was) Mised mi
I AR3l = guelA sbeat el wdw 7
oz Ads

EHAL Ath-285H miE FHES 110~ 160 mg%
ool wlel BERK BEHANAE 81~800mp% (T
3292+ 135.0mg%) 2 o A3 2 2.5 L pol) =
et (p <0.05). 2E 4Eell 4 ") shA Zgt o, 300
m % kel 7ba 3 vehghe

® Blood Urea— N(BUN) ¥ Creatine &

Table 66l= Py 3x}2] BUN3 creatines] o
@ 237k deht Qe EHAS F%  BUNfE
10~20mg /dl Q1o BERRKE BERENAE 2061+ 122mg
/A8 $e3)2A §2l48 1y 2(P<005), BE A7
ol A 24 Jetydel ol BERR AP wE A%

o

Table 4. Fasting and f)ost randial 2— hours
blood sugar levels of diabetic patie-

nts
Age(yrs.) FBS, mg %  |PP— 2hrs. BS,mg%
20— 39 79-500(24)* | 150—800(18)*
40— 59 40—755(142)* |  81—765(96 )"
Over 60 60—790(108)* | 113—720(51)"
Total 40— 790 (274)* | 81-800(165)
Reference* 75— 100 110— 160
() Number of patients
* Sifnificantly different from that of
reference at P<0.05
+ The value of normal adults

gD TG a9 222 437 AW N-
balance & =z,

A wel Ab7A

HHie] reserve power 7} o}

Al 39 7]5o] <t3= o] M
Urea— No| S2l7H] 57102 A 52V, Crea-
tnefHXx vER7IR] AdFE v o EFEA v &
Rim A& A Tk 22 A& ey =
2E dHAA F 7Agrelglon ¥ 7o
AL g A

.]
©

Serum Ca {9} K, Na % Clffi== Table 704 »x.
+ uhe} Zeow, [E#A serum Ca fE#E({H 9.0~11.0
my/dlol] ®s) MERK BES Bl 6.6~13.8my/dl(%
9.3+ Sdmy/dl) A 2R E vlelylon o)A
PC005 e A 248 wglel RE A% HRK A
FEapol A serum Caffr} Wghom 53] 404 o]4kel
BEEX A=Y 3449 90mg/dl Bkx i}

BER A% 24, BRRS 1 8% K
£o) £33 negative— Ca balance & njow 1B
zRo] AT AA-o| B positive—Ca balan-
ce s hehicim w5 e

Table 5. Distribution of fasting and postprandial
-2hours blood sugar 2%evels of diabetic
patients

FBS(m%) | Cases(%) |PP-2hrsBS(m%)| Cases( %)
under 105] 14( 5.1) under 105 2( L2)
106 - 140| 27( 9.9) 106 - 140 2(12)
141 - 200 76 (27.7 ) 141 - 200 24(14.6 )
201 - 250| 42(153) | 201 - 250 19(11.5 )
251 - 300| 48(17.5) 250 - 300 29(17.6 )
over 300 67(245) over 300 89(53.9 )
Total 274 (100.0) Total 165 (100.0)

Table 6. Blood urea-N and creatine levels of
diabetic patients

Age (yrs.) Urea-N, mg/dl | Creatine, my/ dl

20 —39 3.3 -69.8(24) | 0.7-3.9 ( 24)*
40 —59 6.4 -81.0(125 )*| 0.5 -4.2 (135)*
Over 60 7.2 -60.7(90) | 0.5 -420( 98)
Total 3.3 -81.0(239 )*| 0.5 - 42.0 (257 *
Reference * 10 -20 0.7 -12

( ) Number of patients.

» Significantly different from that of reference at

p<0.05.

+ The value of normal adults.
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Table 7. Serum Ca, K, Na, and Cl levels of diabetic patients

—~ bt of

e R

Age (yrs) Ca, my/dl K, mEq/ dl Na, mEq/ dl Cl, mEq/ dl
20- 39 73-115( 21)* 2.4-7.2( 22) 136 -151 ( 22) 96.0 ~116.0( 21 )
40- 59 6.6-12.1 (139 )* 26 -6.9 (141 )* 126 -160 (141 ) 88.0 ~196.0 (138 )
Over 60 7.3 -13.8 (100 )* 2.9 6.3 (103 }* 118 -163 (102 ) 68.6 ~404.0 ( 99 )
Total 6.6 ~13.8 ( 260 )* 2.4 -7.2 (266 )* 118 -163 (265 ) 68.6 -404.0 (258 )
Reference* 90 -11.0 3.5 -5.5 135 -145 98 -100

( ) Number of patients

* Significantly different from that of reference at p (0.05.

+ The value of normal adults

Table 8. Serum calcium and phoshorus levels of normal adults and diabetic patients”

Calcium( =g/ dl )

Phosphorus (my dl)

Group " —
Initial day 8th day 15th day Initial day 8th day 15th day
A(28-59) 9.4+ 13 104402  99+05 42404 39405 45+ 0.6
Normal B(31-48) 9413 101402 97405 41406 41407 43407
Insulin - A(47-64) 91+ 09 87403 98406 33+09 39108 40+10
independent B(38-67) 9.7+ 0.8 96409 95404 43407 40404 37410
Insulin - A(54-75) 95+ 14 102104  95+06 44*14 40+L0 41109
dependent  B(36-67) 8609 99402  03+07 48+12 44404 40407

1) Data represent mean 4 S.D.

( ) Numbers in parenthesis represent the age of the group.

Serum Kffiw 404 o]3te] HRK B&lAe A
Aelz) e} wlgl o}, 404 DA LR BEAL A
A weres o 4 gl

BERR BEe serum Naffe} Clfie A4
27 Aelsk golent ARl FE4F 4 4 2
obA = AEdE £ 4 A3k Kuzuya 5 93514
Ca(CaCl), K(KCl,), ¥ glucose & M9 A5 o
A F43¢ # plasma immunoreactive insulin 2]
Fu]7} 57451907 immunoreactive glucagon-&KCl
ol gaiAuk TrMgn| Hgla CaClyv} glucosed & o
& A SUtT wusge wekd Cavk K o
#e fole BAE| insulin®) o] FaToiPe
Goba st

2) EHE Viamin D9 Fesl HERR BEY
Serum— Ca level o] uw]x]= o3k

(1) Serum—Ca level

Table 8¢ 4 ¥ u}#} Zo] normal 79 A, BF
BT HE A1 5o serum—Ca levelo] Zs}3lgx
B A2 7k 4=, HR Alduoe
%7t %itt  Insulin—independent 79| ZF#y serum
Cazle AZolA A1de] AB8Yel &7t i

o, 1596l Soisigem, BEe ¥ dst g
v} Insulin— dependent +2 A, B
3 e WahE ey
Curry §200 $)3pd insulino] Aol $3% 7
$ Casl §47b Basiglen, Wikon5e %2 Ca
THEE A 24 BE = WRAN 1A Aol
Ao Calglg$t serum 125—(OH),D; ¥5& &k
= 9l body growthr} oA =g char R3sidch
(2) Serum— phosphorus level

b
7 25 normal ¥

Normal, insulin— independent, insulin— dependent
T 25 serum Ca?] ®3l2l BRG] serum-phos-
phorus fi+ 53 gk W 3}7} g eh( Table 8).

(3) iR 2 A% - 20 mbEE

Table 94 ¥ u}e} o] normal A, B4 =
FBS % pp-—2hrsBS 7% &=z ¢otow, insu-
lin—independent A F9] FBS: H& A1, 84,
1596l 74 189.6+ 483my%, 1964+ 64.2mg%, 182.8
+ 374mg % B & SUFsLohr) #A&skg A, B 2
142.4+ 32.8 mg%, 148.2+ 26.4mg% , 163.2+ 48.6mg%
2 ozl A sl pp—2hrsBS = AF,BT¥ =
T Zt4351g el Insulin—dependent AF, B #-& F-
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Table 9. Fasting blood sugar and postprandial - 2hours blood sugar levels of normal adults and diabetic

patients !
Group Fasting Blood Sugar(m% ) PP - 2hrs Blood Sugar ( m %)
Initial day 8th day 15th day  Initial day 8th day 15th day
Normal A(28-59) 77.24 128 744 +10.4 97.2+17.1 1040 4 185 944+ 184 104.8+ 16.3
B (31 ~48) 67.6 + 10.6 72.0 +10.2 832+ 15.1 956+ 108 828+ 44 988+ 7.9
Insulin - A(47 -64) 189.6 + 48.3 196.4 +64.2 1828 +-37.4 290.4 + 134.0 283.4+101.5 271.0 + 100.1
independent B(38 -57) 142.4 +- 32.8 148.2 +-26.4 163.2 + 48.6 262.8 + 96.4 237.8 + 68.4 246.8+ 81.3
Insulin - A(54 -75) 267.2+ 65.9 17444612 171.6 +349 3144 + 735 265.2+ 76.1 255.6 + 56.7
dependent B(36-67) 2180 =+ 52.1 1844 +66.1 147.4 +61.3 293.6 + 40.0 243.2 + 25.7 2264+ 86.5

1) Data represent mean + S.D.

( ) Numbers in parenthesis represent the age of the group.

BSS} pp—2hrsBS w3 33k 2hasisEd] o] AL Cadl
2ol w2 wW3}e}~] Bl insulin |2 & glgt Zlo®
Aped s ol 2l o}

=]

1) BERE BES KRS

1982 14 H+ 83w 6Y7ba 1ul6 U]l 2 H
A Sl IS Fob HERK BE 3099
< Ao d4d BES 48t il BR
< Bk Ask 18112 FHvk kFud 2E %
o ¥z 60d 7} 324 %E AR Wk 80+
74 7P Ao BAEMSES 5w Lllke] 375 %, 14
LRt 35.6 % ©1Sd 3 BH4fdel R Folshx 4%
o,

Hemoglobin fE-= B~} %33 129+ 28gm /dl, %«
Frb HF 127+ 2.0gm/dl 2 =5 AArz] wrp ghor
tt Hematocrit fi= HF - &F =7 FAxwe o
%2it, o} 20~394 & H Foelst Yodet

Blood glucose = Fasting Blood Sugar7} F
2585 +1453m %= A Arelo] 3w, Postprandial — 2
hours Blood Sugari= 25w (329.2+135.0 %) 2 =)
< Foke)

Blood Urea— N} creatine x| = A AFqlel| uls) &
RAERA LA A E AF T A et
9% e felHal Aol g oz thebite

Ca2 Fth 93+ 54mg/dl 2 g dHFd A4 A
A meh gdotowm, 53] 404 o]akel A= A A= 9|
3 4-2]9) 9.0mg/dl me} gty K, Nagl Cl 2+
AR wsatg ot Yot gobAldl wel 27 4

Rasks el dier

2) BERHK BES Serum—Ca leveld) rjx= %
##  Vitamin D 9] R

8% Ca 55t WK ALF(Ca 1000mg 5o ) o
control F3} insulin— dependent o 4 25 Zv}5}
gdom Vitamin D¢ #HR= FH31x @yt Insu-
lin—independent A ¥ (EH A2 5o Ca 500mg +
of )& A3 A8 Poll 27 FAAIIE I A5 A F
7F st B(AlE Al 250 Ca 1,000mg o) 4l
F712F H ot ¢igiv) ol 4 insulino] RE
R A= 85 CaFirt Asksl L o]w Vitamin D
7+8%F Casxr g S7HIA Fve RS ek 74
31, Vitamin D ¢} & A4 5239 Ca
w057 e Cad AFPYE o Fad
< o4 T Ak

3) Blood Sugar %! Serum—Phosphorus

e
S

Normal, insulin—independent, insulin—dependent
AE 25 CaAlz]el A ¢lo] serum- phosphorus3]
Al A= el gt H3lyk $gl3, blood sugar: normal
insulin—independent 7ol 4 Z W37} ¢gigion, in-
sulin—dependent T-oi| A A3} ZH4stgEd] o] AL
Ca A %o W& 9Y3lelr] RBr} insuline] &4 X] 8.
71elgt Ao Al

B AFE 99 Be 228 R4 0RAY 355
A AR A3kl AL A TR AT Ae 0
AdA ArE =R
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